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CONTROL METHOD OF PHASE-LOCKED LOOP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a CLV(constant linear velocity) servo 
control system and a PLL(a phase-locked loop) circuitin which wide capture and 
wide locking are carried out even by simple constitution. 

SOLUTION: In a wide modeerror information between an output from an FCO(a 
frequency comparator output) counter 45 and the measured value (EFM(8-14 
modulation) frequency) of a CLV velocity counter 33 is input as the error control 
signal of a VCO(voltage controlled oscillator) 44 through an integrating circuit 48a 
D/A converter 49 and an adder 43 at the time of servo lead-in. When a PLL 
circuit is regarded to be lockedan input to the integrating circuit 48 is changed 
over to the low-pass component of the phase error of PLCK by a PCMphase 
comparator integration) circuit 50 and an EFM signal. Accordinglythe oscillation 
frequency of the VCO is operated so as to be followed up to EFM signal frequency 
corresponding to disk rotational speed at the time of servo leading-in and the lock 
of the PLL circuitand a capture range and a locking range are widened. 



CLAIMS 



[Claim(s)] 

[Claim 1]A PLL circuit comprising: 

A numerals extraction means to extract run length Limited numerals reproduced 
from a disk shape recording medium. 

Based on a reference signal generated by reference signal generating means which 
generates a reference signal by predetermined frequencyand the above-mentioned 
reference signal generating meansA clock frequency measurement means which 
measures frequency of a clock obtained based on an oscillation output of a voltage 
control oscillation meansFrequency and a desired value of run length Limited 



numerals which were measured by the above-mentioned clock frequency 
measurement means are comparedFrequency of run length Limited numerals 
extracted from a delta-frequency calculating means which computes the 
difference informationand the above-mentioned numerals extraction means is 
measured based on a reference signal generated by the above-mentioned 
reference signal generating meansA target frequency measurement means which 
can output measured frequency information as a desired value in the above- 
mentioned delta-frequency calculating meansA phase difference detecting means 
which outputs phase error low-pass information on the above-mentioned clock 
over run length Limited numerals extracted from the above-mentioned numerals 
extraction meansAn information selecting means which chooses either 
alternatively and outputs it about difference information of the inputted above- 
mentioned delta-frequency calculating meansand phase error low-pass information 
on the above-mentioned phase difference detecting meansand an integrating 
means which finds the integral about difference information or phase error low- 
pass information outputted from the above-mentioned information selecting 
meansA phase-comparison means to operate so that a phase comparison may be 
performed about run length Limited numerals extracted from the above-mentioned 
numerals extraction meansand signalling frequency based on the above-mentioned 
clock and a signal as phase-comparison information may be outputtedAn adding 
means which adds an output of the above-mentioned integrating meansand an 
output of the above-mentioned phase-comparison meansand is outputted as an 
oscillation control signal to the above-mentioned voltage control oscillation 
meansWhether the PLL circuit concerned locks by lock discriminating means to 
distinguish and the above-mentioned lock discriminating means. When the PLL 
circuit concerned did not lock and it is distinguishedA switchover control means 
which is controlled so that difference information of the above-mentioned delta- 
frequency calculating means is chosen by the above-mentioned information 
selecting meansand is controlled so that phase error low-pass information on the 
above-mentioned phase difference detecting means is chosen by the above- 
mentioned information selecting means when the PLL circuit concerned locked 
and it is distinguished. 

[Claim 2]Frequency holding mechanism by which a value of a lower cut off 
frequency and upper limited frequency of run length Limited numerals set up 
based on average value of the number of times of reversal of a code sequence 
generated for every cycle of a frame unit of the above-mentioned run length 
Limited numerals is heldA variable gain means to which a variable range of a profit 
is set corresponding to the range of a lower cut off frequency and upper limited 
frequency of the above-mentioned run length Limited numeralsThe PLL circuit 
according to claim 1 wherein it has a variable control means into which a desired 
value outputted from the above-mentioned target frequency measurement means 
is changedand ** based on a profit given by the above-mentioned variable gain 
means. 



[Claim 3]A wide mode which operates so that a capture range and a lock range of 
the PLL circuit concerned may be made to expand rather than usualAfter a mode 
change with a normal mode to which operation based on a usual capture range and 
a lock range of the PLL circuit concerned is made to carry out is enabledA fixed 
target value generating means to which a necessary fixed value set up as the 
above-mentioned desired value corresponding to center frequency of the above- 
mentioned voltage control oscillation means is made to generate and outputA 
desired value selecting means which chooses alternatively a desired value 
outputted from the above-mentioned target frequency measurement meansand a 
desired value outputted from the above-mentioned fixed target value generating 
meansand is outputted to the above-mentioned delta-frequency calculating 
meansWhen a desired value outputted by the above-mentioned desired value 
selecting means from the above-mentioned target frequency measurement means 
when a wide mode is set up is made to output and a normal mode is set upThe 
PLL circuit according to claim 1 wherein a switchover control means which 
controls to make a desired value outputted from the above-mentioned fixed target 
value generating means outputand ** are provided. 

[Claim 4]In a roll control means by which the above-mentioned target frequency 
measurement means carries out the roll control of the above-mentioned disk 
shape recording medium to a constant linear velocity based on error information of 
frequency of the above-mentioned run length Limited numeralsand a necessary 
frequency desired valueThe PLL circuit according to claim 1 considering as a code 
frequency measurement means which it has in order to measure frequency of the 
above-mentioned run length Limited numerals. 

[Claim 5]As playback equipment which performs reproduction motion by rotating a 
disk shape recording medium with which run length Limited numerals are recorded 
to a constant linear velocityA reproduction means which reproduces the above- 
mentioned run length Limited numerals from the above-mentioned disk shape 
recording mediumHave a PLL circuit which extracts a clock in sync with run length 
Limited numerals reproduced by this reproduction meansand the above-mentioned 
PLL circuitBased on a reference signal generated by reference signal generating 
means which generates a reference signal by predetermined frequencyand the 
above-mentioned reference signal generating meansA clock frequency 
measurement means which measures frequency of a clock obtained based on an 
oscillation output of a voltage control oscillation meansFrequency and a desired 
value of run length Limited numerals which were measured by the above- 
mentioned clock frequency measurement means are comparedFrequency of run 
length Limited numerals extracted from a delta-frequency calculating means which 
computes the difference informationand the above-mentioned numerals extraction 
means is measured based on a reference signal generated by the above- 
mentioned reference signal generating meansA target frequency measurement 
means which can output measured frequency information as a desired value in the 
above-mentioned delta-frequency calculating meansA phase difference detecting 
means which outputs phase error low-pass information on the above-mentioned 



clock over run length Limited numerals extracted from the above-mentioned 
numerals extraction meansAn information selecting means which chooses either 
alternatively and outputs it about difference information of the inputted above- 
mentioned delta-frequency calculating meansand phase error low-pass information 
on the above-mentioned phase difference detecting meansAn integrating means 
which finds the integral about difference information or phase error low-pass 
information outputted from the above-mentioned information selecting meansA 
phase-comparison means to operate so that a phase comparison may be 
performed about run length Limited numerals extracted from the above-mentioned 
numerals extraction meansand signalling frequency based on the above-mentioned 
clock and a signal as phase-comparison information may be outputtedAn adding 
means which adds an output of the above-mentioned integrating meansand an 
output of the above-mentioned phase-comparison meansand is outputted as an 
oscillation control signal to the above-mentioned voltage control oscillation 
meansWhether the PLL circuit concerned locks by lock discriminating means to 
distinguish and the above-mentioned lock discriminating means. When it controls 
so that difference information of the above-mentioned delta-frequency calculating 
means is chosen by the above-mentioned information selecting meanswhen the 
PLL circuit concerned did not lock and it is distinguishedand the PLL circuit 
concerned locked and it is distinguishedPlayback equipment which having a 
switchover control means controlled so that phase error low-pass information on 
the above-mentioned phase difference detecting means is chosen by the above- 
mentioned information selecting meansand constituting. 
[Claim 6]Frequency holding mechanism by which a value of a lower cut off 
frequency and upper limited frequency of run length Limited numerals set up 
based on average value of the number of times of reversal of a code sequence 
generated for every cycle of a frame unit of the above-mentioned run length 
Limited numerals is heldA variable gain means to which a variable range of a profit 
is set corresponding to the range of a lower cut off frequency and upper limited 
frequency of the above-mentioned run length Limited numeralsThe playback 
equipment according to claim 5wherein it has a variable control means into which 
a desired value outputted from the above-mentioned target frequency 
measurement means is changedand ** based on a profit given by the above- 
mentioned variable gain means. 

[Claim 7]A wide mode which operates so that a capture range and a lock range of 
the above-mentioned PLL circuit may be made to expandAfter a mode change 
with a normal mode to which operation based on a usual capture range and a lock 
range of the above-mentioned PLL circuit is made to carry out is enabledA fixed 
target value generating means to which a necessary fixed value set up as the 
above-mentioned desired value corresponding to center frequency of the above- 
mentioned voltage control oscillation means is made to generate and outputA 
desired value selecting means which chooses alternatively a desired value 
outputted from the above-mentioned target frequency measurement meansand a 
desired value outputted from the above-mentioned fixed target value generating 



meansand is outputted to the above-mentioned delta-frequency calculating 
meansWhen a desired value outputted by the above-mentioned desired value 
selecting means from the above-mentioned target frequency measurement means 
when a wide mode is set up is made to output and a normal mode is set upThe 
playback equipment according to claim 5wherein a switchover control means which 
controls to make a desired value outputted from the above-mentioned fixed target 
value generating means outputand ** are provided. 

[Claim 8]In a roll control means by which the above-mentioned target frequency 
measurement means carries out the roll control of the above-mentioned disk 
shape recording medium to a constant linear velocity based on error information of 
frequency of the above-mentioned run length Limited numeralsand a necessary 
frequency desired valueThe playback equipment according to claim 5 considering 
as a code frequency measurement means which it has in order to measure 
frequency of the above-mentioned run length Limited numerals. 
[Claim 9]In [ based on error information of frequency of the above-mentioned run 
length Limited numeralsand a necessary frequency desired valuehave a roll control 
means which carries out the roll control of the above-mentioned disk shape 
recording medium to a constant linear velocity and ] the above-mentioned roll 
control meansThe playback equipment according to claim 5wherein a frequency 
desired value change control means which can change the above-mentioned 
frequency desired value so that a necessary constant linear velocity may be 
obtained is established. 

[Claim 10]So that it may be in the state where it is supposed that a PLL circuit 
for extracting a clock in sync with run length Limited numerals reproduced from a 
disk shape recording medium which should be rotated by a constant linear velocity 
locked. As the drawing-in control method of a PLL circuit for performing drawing- 
in controlA wide mode which operates so that a capture range and a lock range of 
the above-mentioned PLL circuit may be made to expandAfter a mode change 
with a normal mode to which operation based on a usual capture range and a lock 
range of the above-mentioned PLL circuit is made to carry out is enabledRoll 
control processing which carries out the roll control of the above-mentioned disk 
shape recording medium to a constant linear velocity based on error information of 
frequency of the above-mentioned run length Limited numeralsand a necessary 
frequency desired valueln after the state where were under rotation of a disk 
shape recording medium at leastand a focus servo loop and a tracking servo loop 
were considered as oneWhether it is in a state it is supposed that the above- 
mentioned PLL circuit locks by a basis by which the above-mentioned normal 
mode is set to lock discrimination processing to distinguish. When a PLL circuit did 
not lock by the above-mentioned lock discrimination processing and it is 
distinguishedControl so that oscillating frequency of a voltage controlling 
oscillating circuit of the above-mentioned PLL circuit is fixed with predetermined 
center frequencyand. The 1st drawing-in control management changed within the 
limits of the maximum and the minimum which set up a frequency desired value 
used in the above-mentioned roll control processing based on average value of the 



number of times of reversal of a code sequence generated for every cycle of a 
frame unit of the above-mentioned run length Limited numeralsWhen a PLL circuit 
did not lock by the above-mentioned lock discrimination processing and it is 
distinguished by a basis to which the above-mentioned wide mode is setOscillating 
frequency of a voltage controlling oscillating circuit of the above-mentioned PLL 
circuit controls to change corresponding to frequency of the above-mentioned run 
length Limited numeralsand. A drawing-in control method of a PLL circuit 
constituting so that 2nd drawing-in control management controlled to consider as 
immobilization a frequency desired value used in the above-mentioned roll control 
processing may be performed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this inventiona disk shape recording medium is rotated by 
a constant linear velocity. 

Thereforeit is related with the PLL circuit which generates the playback 
equipment which performs data reproductionand the clock in sync with the run 
length Limited numerals reproduced from the disk shape recording medium in such 
playback equipmentand the drawing-in control method of this PLL circuit. 

[0002] 

[Description of the Prior Art]The system which used diskssuch as CD (compact 
disk)as the recording medium has spread. He is trying to record on a disk the 
record data which gave eight-to-fourteen modulation (8 -14 abnormal conditions) 
which is a kind of run length Limited numerals in such a system. The CLV 
(constant linear velocity) method is adopted about the rotating operation of the 
disk. 

[0003]In [ for a CLV rotation servo ] the former for exampleThe EFM signal read 
from the disk is poured into a PLL circuit (it is henceforth called a PLL (Phase 
Locked Loop) circuiOa clock is playedand rotational error information is acquired 
as compared with the reference clock obtained with a crystal in the clock. And the 
rolling state of a constant linear velocity is made to be acquired by feeding back 
the rotational error information to the spindle motor made to rotate a disk. In 
order for such a CLV servo circuit to functionit must be in the state where the 
PLL circuit locked first and the clock was extracted correctly. For this reasonin 
the case of starting of a spindle motorthe composition which performs rough servo 
control for drawing the EFM signal extracted first in the capture range of a PLL 
circuit is needed. That iswhen a rough servo circuit performs rotation servo 
control of a certain grade first and a PLL circuit locks after thatfor example at the 
time of spindle rotation starthe is trying to switch CLV servo operation to the 
usual CLV servo circuit from a rough servo circuit in a disk reproduction device. 



[0004]The composition of the CLV servo system in a disk reproduction device is 
shown in drawing 13 . As shown in this figurea CLV servo system is provided with 
the rough servo circuit 100 and the CLV speed detection circuit 1 10and is 
constituted. In the rough servo circuit 100the EFM signal played from the disk is 
first inputted into the pit length measuring circuit 101. Although EFM signals are 
the run length Limited numerals prescribed that the maximum inversion interval of 
the code sequence is set to 11Tand the minimum inversion interval is set to 
3TThe above-mentioned pit length measuring circuit 101 measures the pit length 
between the edge of the inputted EFM signal based on the reference measurement 
clock by a crystal (XTAL)and supplies the information on the measurement value 
to the maximum hold circuit 102. In the maximum hold circuit 102the maximum is 
held from the inside of the measurement information of pit length inputted from 
the pit length measuring circuit 101 and it outputs to the latter minimum hold 
circuit 103. The minimum is held and it is made to be outputted in the minimum 
hold circuit 103 from the inside of the maximum outputted from the maximum hold 
circuit 102. Herethe hold value in the minimum hold circuit 103 will take the 
minimum pit length from the inside of the maximum pit length obtained in the 
maximum hold circuit 102. That iseven if the inversion interval beyond 11T arises 
in an EFM signalthey will be canceled by the read-out error by the crack on a 
disketc.etc.and the information on the maximum pit length near about 1 1 T will be 
acquiredfor example by them. 

[0005]Thusalthough the information on the pit length near 1 1T which is a maximum 
inversion interval will be acquired in the minimum hold circuit 103 at a certain 
within the limitsln the 1 1T detector circuit 104the error signal by ternary is 
outputted by comparing the pit length of 1 1T used as the pit length (inversion 
interval value) currently held in the minimum hold circuit 103and a standard. That 
iswhen both are equal about the pit length of 1 1T used as the hold value and 
standard in the minimum hold circuit 103It is made to output the comparison signal 
of ternary which is differentrespectively by the case where the pit length of 1 1T 
used as a standard is largerand the case where the pit length of 1 1T used as a 
standard is smaller. Thusrough servo control for CLV will be performed by 
supplying the spindle motor which draws the error signal acquired and is not 
illustrated as servo signal CLV-1 here. 

[0006]In the CLV speed detection circuit 1 1 0flrstit has the sink pattern detector 
circuit 1 1 land as shown in a figurean EFM signal and the signal PLCK (for 
example4.321 8 MHz) equivalent to the clock outputted from the PLL circuit 
(herenot shown) for clock extraction are inputted.The sink pattern by 24 bits is 
encoded by the head of one frame (588 bits) of the EFM signal hereand this sink 
pattern is formed with the fixed pattern of 1 1T1 1Tand 2T from the head. And in 
the above-mentioned sink pattern detector circuit 1 1 1 what (that isit counts every 
588 bits) the inputted EFM signal is counted for per pit detects the above- 
mentioned sink pattern by using the signal PLCK as a reference clock. 
[0007]The detect output of the sink pattern detector circuit 1 1 1The interpolation 
protection circuit 1 12 is suppliedfor examplea sink pattern is not detected by the 



original position under the influence of the dropout of a regenerative signala 
jitteretc.orWhen a sink pattern is detected by the position in which a sink pattern 
originally does not existprocessing of interpolation of a sink patternwindow 
protectionetc. is performed. From the interpolation protection circuit 112to the 
sync frame generating circuit 1 13 and the speed counter 1 14the information on 
the outputted sink pattern branches and is supplied. In the sync frame generating 
circuit 1 13a sync frame signal will be generated based on the inputted detecting 
signal of sync frameand this sync frame signal will be used for necessary signal 
processing etc. In the speed counter 1 14by counting the sync frame of the timing 
in sync with the signal PLCK with the predetermined frequency by a crystal 
systemspeed-error information is acquired and this speed-error information is 
outputted as speed detection signal CLV-2. By supplying this speed detection 
signal CLV-2 to the driver of the spindle motor which is not illustrated hereCLV 
control in the state (namelystate which the PLL circuit locks) where the sink 
pattern is detected can be performed. Although not illustrated herethe phase error 
signal which obtained itfor example with speed detection signal CLV-2 by carrying 
out the phase comparison of the clock generated in a PLL circuit to the 
predetermined frequency signal of a crystal system is also used for CLV control. 
[0008]In the CLV servo system of such compositionfor example at the time of the 
rotation start of a spindle motorby performing rough servo control using the 
system of the rough servo circuit 100the revolving speed of a spindle motor is 
controlled as mentioned aboveuntil a PLL circuit is drawn in a capture range. And 
a constant linear velocity controls disk rotational speed by the state where it is 
supposed that the PLL circuit lockedby making it switch to the system of the CLV 
speed detection circuit 1 1 0 from a rough servo circuit system. 
[0009]The PLL circuit which has what is called a wide capture function aiming at 
expansion of the capture range and the lock range as a PLL circuit for reproducing 
the bit clock in sync with an EFM signal is known. The example of composition of 
the PLL circuit which has such a wide capture function is shown in drawing 14 . 
The PLL circuit shown in this figure is considered as the composition in which a 
change with the normal mode by the normal operation to which a capture range is 
not expandedand the wide mode to which a wide capture function is given is 
possible. PLL circuit 200 shown in drawing 14 is formed of two PLL circuit 
systems of system clock PLL circuit 300 and the RFPLL circuit 400. In system 
clock PLL circuit 300dividing of the reference signal of the predetermined 
frequency generated by the external crystal oscillator 301 is carried out firstand it 
has the counting-down circuit 302 inputted as a standard-for-comparison signal of 
the phase frequency comparator 303. The oscillating frequency signal of the 
voltage controlling oscillating circuit (VCO (Voltage Controlled Oscillator)) 306 
where dividing of the phase frequency comparator 303 was carried out via the 
counting-down circuit 307 -> counting-down circuit 308 -> variable divider 309A 
phase and a frequency comparison are performed about the above-mentioned 
reference signaland the error signal is outputted. In this casethis error signal is 
supplied to terminal T~N of the switch 304. 



[0010]The switch 304 is controlled so that the terminal Tout is alternatively 
connected to terminal T-W (at the time of a wide mode)or terminal T-N (at the 
time of a normal mode) by Normal / wide mode switching signal outputted from 
the system controller which is not illustratedfor example. In this casethe error 
signal outputted from the above-mentioned phase frequency comparator 303 is 
supplied to terminal T-Nand spindle rotation information is supplied to terminal T- 
W. Herespindle rotation information is used with the signal which has the 
information value corresponding to the revolving speed of the spindle motor which 
rotates a disk. The signal outputted from the switch 304 is filtered via the low 
pass filter 305and is inputted as an error control signal to VCO306. Based on the 
pressure value as the above-mentioned error control signaloscillating frequency is 
controlled by VCO306. The oscillating frequency is outputted to the counting- 
down circuit 307. 

[001 1]The switch 310 takes the composition to which the terminal Tout is 
alternatively connected to terminal T-W or terminal T-N by Normal / wide mode 
switching signal like the switch 304. In this casethe signalling frequency which 
carried out dividing of the oscillation output of VCO306 with the counting-down 
circuit 307 is supplied to terminal T-W of the switch 310and the reference signal 
from the crystal oscillator 301 is supplied to terminal T-N. The output from the 
terminal Tout is explained below. It is inputted into the counting-down circuit 401 
of the RFPLL circuit 400. 

[0012]The output of the switch 310 which passed the counting-down circuit 401 in 
the RFPLL circuit 400The oscillating frequency signal of VCO404 can be acquired 
via the counting-down circuit 405 -> counting-down circuit 406and ****** 
signalling frequency is inputted into the phase comparator 402and is supplied to 
VCO404 as an error control signal via the low pass filter 403. The signalling 
frequency which carried out dividing of the oscillating frequency signal of above- 
mentioned VCO404 to the digital PLL circuit 407 with the counting-down circuit 
405The EFM signal played from the disk which is not illustrated is inputtedand the 
clock which synchronized with the EFM signal based on the detecting signal 
acquired by performing a phase comparison based on these two signals is 
extracted. 

[0013]As operation of PLL circuit 200 of the above-mentioned compositionthe 
operation at the time of a normal mode is as follows first. In both normal modesthe 
terminal Tout will be connected to the switch 304 and the switch 310 to terminal 
T-N. In this casethe output of VCO306 of system clock PLL circuit 300 will be 
supplied to the latter RFPLL circuit 400. Thereforesystem clock PLL circuit 300 
will be used as a circuit at the time of a normal mode. 

[0014]At this timethe reference signal of the crystal oscillator 301 will be inputted 
into the phase comparator 402 as a standard-for-comparison signal via the switch 
310 -> counting-down circuit 401 in the RFPLL circuit 400. In the phase 
comparator 402a phase comparison will be performed about the standard-for- 
comparison signal based on the reference signal of the above-mentioned crystal 
oscillator 301 and the signalling frequency into which the oscillating frequency 



signal of VCO404 is inputted via the counting-down circuit 405 -> counting-down 
circuit 406. In the RFPLL circuit 400it is completed by this so that the oscillating 
frequency of VCO404 in sync with the reference signal of the crystal oscillator 
301 may be obtained. In the digital PLL circuit 407the clock which synchronized 
with the EFM signalfor example using the oscillating frequency of this VCO404 is 
reproduced. That isin the RFPLL circuit 400 sideat the time of a normal modeit 
operates so that it may be completed by the PLL circuit loop on the basis of the 
reference signal acquired from the crystal oscillator 301. 

[0015]The operation at the time of the wide mode in PLL circuit 200 is as follows. 
In this casethe terminal Tout will both be connected to the switch 304 and the 
switch 310 to terminal T-W. Therebyin system clock PLL circuit 300the output of 
the phase frequency comparator 303 is repealed and spindle rotation information 
is instead inputted into VCO306 as an error control signal via the low pass filter 
305 from the switch 304. In this caseaccording to the revolving speed of a spindle 
motorvariable control of that oscillating frequency will be carried out VCO306. 
[0016]In the RFPLL circuit 400dividing of the signalling frequency acquired instead 
of the reference signal of the crystal oscillator 301 by carrying out dividing of the 
above-mentioned VCO306 with the counting-down circuit 307 will be further 
carried out via the switch 310 -> counting-down circuit 401 and it will be inputted 
into the phase comparator 402 as a standard-for-comparison signal. Thereforethe 
oscillating frequency will be controlled so that VCO404 of the RFPLL circuit 400 
synchronizes with the signalling frequency based on VCO306 by the side of 
above-mentioned system clock PLL circuit 300. This serves as operation into 
which the oscillating frequency is changed as the revolving speed of a spindle 
motor is followed in VCO404. And as a result of the digital PLL circuit's 407 
operating based on the output of this VCO404even if it is in the state where the 
revolving speed of the disk has not reached a regular CLV speedfor exampleThe 
operation locked as synchronizes with the clock by the frequency obtained 
according to disk rotational speed will be obtained. That isthe capture range of a 
PLL circuit will be made wide. Even if the state where it synchronized with the 
crystal oscillator 301 for example is not acquired by thisas long as the PLL circuit 
follows and locks in disk rotational speedthe data read of a signal-processing 
system becomes possible. 
[0017] 

[Problem(s) to be Solved by the Invention]By the wayin the composition of a CLV 
servo system as shown in drawing 13 . For examplein a case as the CLV servo 
separated by disturbancesuch as the time of spindle motor starting mentioned 
aboveand vibration added from the outsideor the signal was missing over the long 
period of timeAlthough it will change to the system of the rough servo circuit 100 
and will shift to rough servo control againsince it draws and only ternary cannot be 
taken as servo signal CLV-1 servo control can be performed onlyfor example by a 
narrow band of 1 Hz or less as mentioned above in the rough servo circuit 100. 
For this reasonit had taken time comparatively to make it return even to the state 
where a PLL circuit locks again. In the composition of a CLV servo system as 



shown in drawing 13 . Since two CLV servo circuit systems of the system provided 
with the CLV speed detection circuit 1 10 for the usual servo control as a matter 
of course and the system of the rough servo circuit 100 for rough servo control 
were neededcircuit structure was large so much. 

[0018]In the case of a CLV servo system as shown in drawing 13 in the rough 
servo circuit 100 and the CLV speed detection circuit 1 10. Even if it uses the PLL 
circuit which has a wide capture function of circuitry as shownfor example in 
drawing 14 from servo characteristics differing greatlyFor examplewhen 
disturbance etc. continued in the drawing-in servoa possibility that the lock of a 
PLL circuit will separate exceeding the flattery range of a PLL circuit in a disk- 
rotational-speed error was high. Although especially a possibility that the 
disturbance by the shake which met in the direction of disk rotation will arise in a 
portable CD player etc. is highsince the relative change of the disk rotational 
speed to an optical pickup will become remarkable by this disturbanceWhen such a 
situation was taken into considerationthe control action of the lock range obtained 
by the PLL circuit system shown in drawing 14 and the CLV servo system shown 
in drawing 1 3 was insufficient for expecting maintenance of a locked positionand 
drawing-in operation of a quick CLV servo. 

[0019]The circuitry of PLL circuit 200 shown in drawing 14 System clock PLL 
circuit 300 and the RFPLL circuit 400Since two steps of PLL circuit systems were 
neededlike the CLV servo system shown in drawing 1 3 large-scale-ization of the 
circuit was not avoided but it was connected so much also with the cost hike. 
[0020] 

[Means for Solving the Problem]Also by thensimpler composition as a PLL circuit 
used for CLV control and clock reproduction of disk rotation in consideration of a 
technical problem which this invention described above. It constitutes so that a 
capture range and a lock range may be expandedand it aims at obtaining more 
stable operation as a PLL circuit. 

[0021]For this reasona numerals extraction means to extract run length Limited 
numerals reproduced from a disk shape recording mediumBased on a reference 
signal generated by reference signal generating means which generates a 
reference signal by predetermined frequencyand this reference signal generating 
meansA clock frequency measurement means which measures frequency of a 
clock obtained based on an oscillation output of a voltage control oscillation 
meansA delta-frequency calculating means which computes that difference 
information by comparing frequency and a desired value of run length Limited 
numerals which were measured by this clock frequency measurement 
meansFrequency of run length Limited numerals extracted from a numerals 
extraction means is measured based on a reference signal generated by the 
above-mentioned reference signal generating meansA target frequency 
measurement means which can output measured frequency information as a 
desired value in the above-mentioned delta-frequency calculating meansA phase 
difference detecting means which outputs phase error low-pass information on a 
clock over run length Limited numerals extracted from a numerals extraction 



meansAn information selecting means which chooses either alternatively and 
outputs it about difference information of the inputted above-mentioned delta- 
frequency calculating meansand phase error low-pass information on the above- 
mentioned phase difference detecting meansAn integrating means which finds the 
integral about difference information or phase error low-pass information 
outputted from an information selecting meansA phase-comparison means to 
operate so that a phase comparison may be performed about run length Limited 
numerals extracted from a numerals extraction meansand signalling frequency 
based on a clock and a signal as phase-comparison information may be 
outputtedAn adding means which adds an output of an integrating meansand an 
output of a phase-comparison meansand is outputted as an oscillation control 
signal to a voltage control oscillation meansA lock discriminating means which 
distinguishes whether the PLL circuit concerned locksWhen the PLL circuit 
concerned did not lock by a lock discriminating means and it is distinguishedWhen 
it controls so that difference information of the above-mentioned delta-frequency 
calculating means is chosen by information selecting meansand the PLL circuit 
concerned locked and it is distinguishedWe decided to have a switchover control 
means controlled so that phase error low-pass information on a phase difference 
detecting means is chosen by information selecting meansand to constitute a PLL 
circuit. 

[0022]As playback equipment which performs reproduction motion by rotating a 
disk shape recording medium with which run length Limited numerals are recorded 
to a constant linear velocityWe decided to have a PLL circuit which extracts a 
clock in sync with run length Limited numerals reproduced by a reproduction 
means which reproduces run length Limited numeralsand this reproduction means 
from a disk shape recording medium. And the above-mentioned PLL circuitBased 
on a reference signal generated by reference signal generating means which 
generates a reference signal by predetermined frequencyand this reference signal 
generating meansA clock frequency measurement means which measures 
frequency of a clock obtained based on an oscillation output of a voltage control 
oscillation meansFrequency and a desired value of run length Limited numerals 
which were measured by this clock frequency measurement means are 
comparedFrequency of run length Limited numerals extracted from a delta- 
frequency calculating means which computes the difference informationand a 
numerals extraction means is measured based on a reference signal generated by 
a reference signal generating meansA target frequency measurement means which 
can output measured frequency information as a desired value in a delta- 
frequency calculating meansA phase difference detecting means which outputs 
phase error low-pass information on a clock over run length Limited numerals 
extracted from a numerals extraction meansAn information selecting means which 
chooses either alternatively and outputs it about difference information of an 
inputted delta-frequency calculating meansand phase error low-pass information 
on a phase difference detecting meansand an integrating means which finds the 
integral about difference information or phase error low-pass information 



outputted from this information selecting meansA phase-comparison means to 
operate so that a phase comparison may be performed about run length Limited 
numerals extracted from a numerals extraction meansand signalling frequency 
based on a clock and a signal as phase-comparison information may be 
outputtedAn adding means which adds an output of an integrating meansand an 
output of the above-mentioned phase-comparison meansand is outputted as an 
oscillation control signal to a voltage control oscillation meansA lock discriminating 
means which distinguishes whether the PLL circuit concerned locksWhen a PLL 
circuit did not lock by this lock discriminating means and it is distinguishedWhen it 
controls so that difference information of a delta-frequency calculating means is 
chosen by information selecting meansand a PLL circuit locked and it is 
distinguishedWe decided to have a switchover control means controlled so that 
phase error low-pass information on the above-mentioned phase difference 
detecting means is chosen by information selecting meansand to constitute 
playback equipment. 

[0023]FurthermoreSo that it may be in the state where it is supposed that a PLL 
circuit for extracting a clock in sync with run length Limited numerals reproduced 
from a disk shape recording medium which should be rotated by a constant linear 
velocity locked. We decided to constitute as follows as the drawing-in control 
method of a PLL circuit for performing drawing-in control. That isa wide mode 
which operates so that a capture range and a lock range of a PLL circuit may be 
made to expandAfter a mode change with a normal mode to which operation based 
on a usual capture range and a lock range of the above-mentioned PLL circuit is 
made to carry out is enabledRoll control processing which carries out the roll 
control of the disk shape recording medium to a constant linear velocity based on 
error information of frequency of run length Limited numeralsand a necessary 
frequency desired valueln after the state where were under rotation of a disk 
shape recording medium at leastand a focus servo loop and a tracking servo loop 
were considered as oneLock discrimination processing which distinguishes whether 
it is in a state it is supposed that the above-mentioned PLL circuit locksWhen a 
PLL circuit did not lock by lock discrimination processing by a basis to which a 
normal mode is set and it is distinguishedControl so that oscillating frequency of a 
voltage controlling oscillating circuit of a PLL circuit is fixed with predetermined 
center frequencyand a frequency desired value used in roll control processinglt is 
made to perform 1st drawing-in control management changed within the limits of 
the maximum and the minimum which were set up based on average value of the 
number of times of reversal of a code sequence generated for every cycle of a 
frame unit of run length Limited numerals. When a PLL circuit did not lock by lock 
discrimination processing by a basis to which a wide mode is set and it is 
distinguishedlt controlled so that oscillating frequency of a voltage controlling 
oscillating circuit of a PLL circuit changed corresponding to frequency of run 
length Limited numeralsand it carried out to performing 2nd drawing-in control 
management controlled to consider a frequency desired value used in roll control 
processing as immobilization. 



[0024]According to the above-mentioned compositionin the state where a PLL 
circuit does not lock. Will operate so that the above-mentioned voltage controlling 
oscillating circuit may serve as center frequency by comparing with a desired 
value a frequency value which measured a clock frequency of a voltage controlling 
oscillating circuit based on a reference signal generated in a reference signal 
generating meansbut. Hereby the above-mentioned desired value being made into 
frequency information on an EFM signalthe PLL circuit will operate so that 
frequency of an EFM signal corresponding to the present disk rotational speed 
may be followed. In the state where a PLL circuit does not lock. A system which 
controls oscillating frequency of a voltage controlling oscillating circuit based on 
error information of a clock frequency measured based on a reference signal by a 
clock frequency measurement means is formedWhen it changes in the state where 
it is supposed that a PLL circuit lockedAn output which switched to a system by a 
phase difference detecting means which outputs phase error low-pass information 
on a clock over run length Limited numeralsand integrated with this phase error 
low-pass information from a system of the above-mentioned clock frequency 
measurement meansWith having constituted so that oscillating frequency of a 
voltage controlling oscillating circuit might be controlled by a signal acquired by 
composition with a system of a phase-comparison means supposed that a phase 
error high-frequency component is mainly outputted. Also in a basis in the state 
where it is supposed that a PLL circuit lockedit becomes possible to make 
operation of a PLL circuit follow frequency (disk rotational frequency) of an EFM 
signal based on the above-mentioned phase error low-pass information. 
[0025] 

[Embodiment of the Invention] Hereafteran embodiment of the invention is 
described with reference to drawing 1 - drawing 12 . Suppose that subsequent 
explanation is given in the following order. 

1. Composition 2.PLL/CLV servo circuit of playback equipment (composition of a 
2-a.PLL/CLV servo circuit) 

(Composition of a 2-b.CLV target setting circuit) 

(Operation at the time of a 2-c. normal mode) 

(CLV target variable setting-operation by 2-d. software) 

(Operation at the time of a 2-e. wide mode) 

(2-f. adjustable-speed reproduction motion) 

[0026] 1. The lineblock diagram 1 of playback equipment is a block diagram showing 
the example of composition of the important section of a CD player as playback 
equipment supposed that it has the rotational speed control device and rotary 
drive for the CLV servo control as an embodiment of the invention. The **-proof 
mode (wide mode) for the CD player of this embodiment being made portablefor 
exampleand not being concerned with the disturbance by vibrationa shakeetc. at 
the time of CD player carrying corresponding to thisbut enabling the output of a 
playback voice as stably as possiblelt has the composition whose setting out of a 
change with the normal mode which performs ordinary reproduction operation is 
enabled. 



[0027]As for the disk 1 in drawing 1 information is read by the optical head 3 in the 
state where it rotated by the constant linear velocity (CLV)with the spindle motor 
2. The optical head 3 irradiates with a laser beam to the disk land reads in the 
catoptric light the information currently recordedfor example on the disk 1 with 
the pit gestalt. 

[0028]In order to perform data reading operation from the disk 1 as mentioned 
abovelt has the detector 3b for the optical head 3 to detect the laser diode 3c 
which performs a laser output3 d of optical systems which comprise a polarization 
beam splitter1/4 wavelength plateetc. and the object lens 3a used as a laser 
output endand catoptric light etc. By the biaxial mechanism 4in the direction which 
attaches and detaches on a disk radial (tracking direction) and a diskthe object 
lens 3a is held so that a change is possibleand the optical head 3 whole is made 
movable by the thread mechanism 5 in the disk radial. 

[0029]The information detected from the disk 1 is supplied to RF amplifier 6 by 
the reproduction motion of the above-mentioned optical head 3. In this casein RF 
amplifier 6a regenerative RF signala tracking error signala focus error signaletc. 
are acquired by performing amplification processingnecessary data processingetc. 
about the inputted information. The tracking error signal supplied from RF amplifier 
6 in the optical system servo circuit 12It is based by a focus error signal and the 
TORRAKU jump instructions from the system controller 14access 
instructionsetc.various servo driving signals are generatedthe biaxial mechanism 4 
and the thread mechanism 5 are controlledand a focus and tracking control are 
performed. [0030]The regenerative RF signal acquired with RF amplifier 6 is that 
the binarization circuit 20 in the digital disposal circuit 7 is suppliedis outputted as 
a binary-ized EFM signal (8 -14 modulating signaOand is supplied to the register 
21the PLL/CLV servo circuit 25and the synchronization detecting circuit 26. A 
tracking error signal and a focus error signal are supplied to the optical system 
servo circuit 12. 

[0031]The EFM recovery of the EFM signal supplied to the EFM decode circuit 22 
via the register 21 from the above-mentioned binarization circuit 20 is carried out 
here. That is1 4—8 conversion process is performed. The data by which the EFM 
recovery was carried out in the EFM decode circuit 22 is supplied to ECC / 
DEINTA reeve processing circuit 23. In ECC / DEINTA reeve processing circuit 
23error correction processing and DEINTA reeve processing are 
performedperforming the writing and read operation of data which were supplied to 
RAM24 by prescribed timing. The data in which error correction processing and 
DEINTA reeve processing were performed by ECC / DEINTA reeve processing 
circuit 23 is supplied to the memory controller 8 mentioned later. 
[0032]In the PLL/CLV servo circuit 25the signal PLCK as a reproduction clock in 
sync with an EFM signal is outputted by inputting the EFM signal supplied from the 
binarization circuit 20and operating a PLL circuit. This signal PLCK serves as a 
disposability-standard clock in the digital disposal circuit 7 as a master clock. 
Thereforethe operation timing of the signal-processing system of the digital 
disposal circuit 7 becomes what followed the revolving speed of the spindle motor 



2. Herethe frequency of the signal PLCK in the state where the PLL circuit locked 
under the conditions which the disk 1 is driving by CLV by n double speed shall be 
nx4.3218 MHzfor example. 

[0033]At this embodimentthe digital disposal circuit 7 in operating with the clock 
according to the revolving speed of the spindle motor 2. For exampleeven if it 
changes into the state where the spindle motor 2 is not rotating at a specific CLV 
speedas long as a PLL circuit locks and detection of a sink pattern is enabledit is 
possible to perform processing about read data. 

[0034]In the PLL/CLV servo circuit 25the CLV servo signal for CLV control is 
generated using the signal acquired by operation of the above-mentioned PLL 
circuitthe inputted EFM signaletc.and Motor Driver 13 is supplied. The internal 
configuration of the PLL/CLV servo circuit 25 is mentioned later. Motor Driver 13 
generates a motor driving signal based on the CLV servo signal supplied from the 
PLL/CLV servo circuit 25and supplies it to the spindle motor 2. This drives the 
spindle motor 2 so that it may rotate by a constant linear velocity to a disk. 
[0035]In the synchronization detecting circuit 26operation for detecting sync 
frame from the EFM signal inputted from the binarization circuit 20 is performed 
by using as a reference clock the signal PLCK inputted from the PLL/CLV servo 
circuit 25. Herealthough the structure of one frame of an EFM signal is shown in 
drawing 8 let 24 of 588 bits which forms this one frame of the head be a sink 
pattern. Let this sink pattern be a fixed pattern formed by continuation of the 
inversion interval of 1 1T1 1Tand 2T as shown in a figure. In the synchronization 
detecting circuit 26processing of the interpolating process of sync framewindow 
protectionetc. is also performed a sake [ when the sync frame pattern in data is 
missing under a dropout or the influence of a jitter or the same sync frame pattern 
is detected ]. The register 21 will operate according to the output of the 
synchronization detecting circuit 26. In this synchronization detecting circuit 26in 
the state where the number of bits '24' of sync frame is properly obtained as 
counted value in the timing of the signal PLCK. Signal GFS which shows that it is 
in the state where sync frame is detected properly is outputtedand it is outputted 
to the system controller 14 in this case. 

[0036]Here with the state where synchronization detecting circuit 26 sync frame 
is detected properly as mentioned above. Since it is equivalent to the state where 
the PLL circuit in the PLL/CLV servo circuit 25 locksin the system controller 14. 
In the period when signal GFS is outputtedthe output of lock signal S-LOCK which 
shows that it is in the state where the PLL circuit locks is enabled. Although lock 
signal S-LOCK is not shown in drawing 1 as it is mentioned laterit is used for the 
change of operation in the PLL/CLV servo circuit 25. 

[0037]Although the data outputted as mentioned above from ECC / DEINTA reeve 
processing circuit 23 of the digital disposal circuit 7 is used as what is called 
digital audio data based on 16-bit quantization and a 44.1 -kHz samplingThese 
digital audio data are supplied to the memory controller 8. 

[0038]For examplewhen the **-proof mode (wide mode) mentioned above is set 
up. According to the rotation measure of the spindle motor 2it is made to perform 



signal processing in the digital disposal circuit 7 from the time of a normal mode by 
the high-speed rate in the speed range where the spindle motor 2 is more nearly 
high-speed than the time of a normal mode (one X) because it is carried out by 
the roll control. And the digital audio data outputted by the high-speed rate from 
the digital disposal circuit 7It writes in to RAM(buffer memory) 9 by control of the 
memory controller 8data is storedand it is usually made to control read-out to 
RAM9 in the memory controller 8 according to a rate. Therebyit is changed into an 
analog signal by D/A converter 10and is based on a usual pitch and speed as an 
audio signal outputted from the audio output terminal 1 1. When the normal mode is 
set upthe roll control of the spindle motor 2 is carried out in the speed range 
corresponding to the time of a normal modeand signal processing in the digital 
disposal circuit 7 is performed with the rate according to this revolving speed. In 
this caseare made to be carried out by the writing and reading control to RAM9 of 
the memory controller 8 by time-axis amendment of dataand by thisHe is trying 
for the pitch and speed of an audio signal which are outputted from the audio 
output terminal 1 1 at the time of a normal mode to become the usual thing. 
Operation of the memory controller 8 is controlled by the system controller 14. 
[0039]According to the necessary operation which each functional circuit unit 
which the system controller 14 is provided with a microcomputer etc. is 
constitutedand constitutes the CD player concerned should performcontrol 
management is performed suitably. It shall be provided in the various keys for 
performing operation in which a user performs necessary several kinds operations 
including reproductiona halta stopa searchetc.and the operation information is 
supplied to the final controlling element 15 to the system controller 14. In the 
system controller 14a necessary control action is suitably performed based on the 
inputted operation information. Especially in this embodimentit shall be provided in 
the final controlling element 15 in the mode switching key for performing change 
setting out in the normal mode and **-proof mode which were mentioned above. 
[0040]2. PLL/CLV servo circuit (composition of 2-a.PLL/CLV servo circuit) 
drawing 2 is a block diagram showing the example of composition of the PLL/CLV 
servo circuit 25 in the digital disposal circuit 7 shown in drawing 1 . As shown in 
this figurethe PLL/CLV servo circuit 25 comprises the CLV servo circuit system 
25A and the PLL circuit system 25B. The EFM signal by which dividing was carried 
out in the CLV servo circuit system 25A based on the predetermined division 
ratiofor example with the counting-down circuit 30Signalling frequency FS which 
carried out dividing of the oscillating frequency (for examplel 6.934 MHz) outputted 
from the crystal oscillator 31 with the counting-down circuit 32 is inputted to the 
CLV speed counter 33. Heresignalling frequency FS outputted from the counting- 
down circuit 32 shall be expressed FS=nxRFCK/64. RFCK is a leadframe clock and 
is made into the 7.35-kHz signalling frequency by a crystal system. The variable n 
shall show the double speed on the basis of the speed which the disk 1 is driving 
by CLV by 1X. Thereforeif the disk 1 is driving by CLV by IXsince it is set to n= 
1 signalling frequency FS is set to FS=1x7350 / 64= 114.84375 Hzand will be about 
1 15 Hz. This is converted into time and serves as a comparatively long cycle of 



about 9 ms. 

[0041 ]In the CLV speed counter 33the edge number of the inputted EFM signal is 
countedfor example by making the above-mentioned signalling frequency FS into a 
sampling period. According to this embodimentthe frequency value of the EFM 
signal which may be detected based on the information on the edge number of the 
EFM signal acquired for every cycle of signalling frequency FS is treated as CLV 
speed informationand the measuring result is outputted. The measuring output of 
the CLV speed counter 33 is supplied to the PLL target variable circuit 39 by the 
side of the subtractor 34 and the PLL circuit system 25A. In the subtracter 
34speed-error signal CLV-S to the CLV speed used as a target which is the error 
information of the present CLV speed error is obtained by subtracting the 
measuring output of the CLV speed counter 33 to the CLV target value outputted 
from the CLV target setting circuit 35. In this embodimentthe "CLV scan mode" 
for drawing a PLL circuit in a capture range in a state from which the lock of the 
PLL circuit separated by servo omissionlong-term lack of the signaletc. the time 
of starting of the spindle motor 2 and in the middle of reproduction is set up. And 
as a CLV target value is mentioned laterit is made to change in the CLV target 
setting circuit 35in the CLV scan mode at the time of a normal modeso that a 
sweep may be carried out in the range corresponding to the frequency range 
which an EFM signal can take. At the time of the mode for **it is not concerned 
at the time of the usual CLV servo control mode and CLV scan modebut the CLV 
target value by a predetermined fixed value is set up. This control is performed 
about control signal SC1 supplied from the system controller 14. 
[0042] Speed-error signal CLV-S outputted from the above-mentioned subtractor 
34 is outputted to the adding machine 36. Phase error signal CLV-P (terminal T-L 
side) or the fixed value (terminal T-UL side) by '0' is inputted via switch SW1 in 
the input of another side of this adding machine 36. In this casein [ it shall be 
alternatively connected switch SW1 to either one of terminal T-L or terminal T- 
UL in the terminal Toutand ] the time of a normal modeThe change state is 
controlled by lock signal S-LOCK outputted from the system controller 14 shown 
in drawing 1 . Lock signal S-LOCK is made into the signal shown for whether the 
PLL circuit system locks as mentioned aboveand if the PLL circuit system locksit 
will be taken as H level and the thing which is L level if not locked here. 
[0043]And if the terminal Tout will be connected to terminal T-L if lock signal S- 
LOCK is H leveland switch SW1 is L levelthe terminal Tout will be connected to 
terminal T-UL. Thereforein the state where it is assumed to the adding machine 
36 that the PLL circuit locksphase error signal CLV-P will be supplied and the 
fixed value by '0' will be supplied in the state where it is assumed that it does not 
lock. Howeverit is outputted to switch SW1 from the system controller Hand 
mode switching signal S-NW corresponding to Normal/wide mode is also inputted 
into it. And when it corresponds as mode switching signal S-NW at the time of a 
wide modelock signal S-LOCK is repealed to the switching control of switch 
SWIand switch SW1 is fixed to terminal T-UL. That isit will not be concerned with 
whether the PLL circuit locksbut the fixed value by ? 0 ? will be regularly outputted 



from switch SW1. 

[0044]Phase error signal CLV-P is a signal acquired by performing a phase 
comparisonfor example about the dispatch frequency of the voltage controlled 
oscillator (VCO) 44 of the PLL circuit system 25Band the reference frequency 
signal of a crystal systemand is treated as rotation phase error information in a 
CLV servo. 

[0045]By passing the low boost circuit 37 which a digital low pass filtera bypass 
circuitetc. are put togetherfor exampleand is formeda low-pass ingredient is 
extracted and the output of the adding machine 36 is supplied to D/A converter 
38. In D/A converter 38the output of the low boost circuit 37 as a digital signal is 
changed into an analog valueand Motor Driver 13 (refer to drawing 1 ) is supplied as 
a CLV servo control signal. In Motor Driver 13the motor driving signal generated 
based on the supplied CLV servo control signal will be supplied by the spindle 
motor 2andas for the spindle motor 2variable control of the revolving speed will be 
carried out by this according to a CLV servo control signal. 

[0046]In PLL circuit 25Bit has the voltage controlling oscillating circuit (VCO) 44 
which generates the signalling frequency PLCK as a reproduction clock. According 
to the output of the adding machine 43 mentioned latervariable control of the 
oscillating frequency of this VC044 is carried out. In this figurefor 
conveniencealthough the signalling frequency PLCK shall be directly outputted 
from VC044It is set to signalling frequency PLCK=4.321 8MHz when the PLL 
circuit locks in the state where frequency which carried out 1 / 2 dividing of the 
oscillating frequency of VC044 actually is made into the signalling frequency 
PLCKfor examplethe disk is rotated by 1X. 

[0047]In the analog PCO circuit 41 as a phase comparatora phase with 
reproduction clock signal PLCK is compared about an EFM signaland the detect 
output is outputted to the filter 42. The filter 42 is outputted as error control 
signal S-E for filtering the detect output of the analog PCO circuit 41 and 
controlling the oscillating frequency of VC044. This error control signal S~E is 
supplied to the adding machine 43 via switch SW4. 

[0048]ON-and-OFF control of switch SW4 is carried out by training signal S-TRN 
outputted from the system controller 14. When it was a case of this embodiment 
and lack of the time of disk rotation starting or a disk read signal arises at the 
time of a normal modeWhen the state where it is obtained over a long period of 
time with the state where an EFM signal is not inputted to a PLL circuit is 
detectedthe training mode by which the oscillating frequency of VC044 is 
maintained with center frequency is set up as operation of a PLL circuit. Or 
setting out of a training mode is also enabled by predetermined manual operation. 
Above-mentioned training signal S-TRN is a signal outputted when the above- 
mentioned training mode is set upand by this training signal S-TRN switch SW4It 
is supposed that it is off at the time of a training modeand it is controlled to 
become one at the time of normal operation other than the time of a training mode. 
That isin the time of a training modethe signal component based on the detect 
output of the analog PCO circuit 41 is not used for the oscillated frequency 



control of VC044. Although detailed explanation is omitted hereThe error signal 
which subtracted the measuring output of the FCO counter 45 mentioned later 
with the PLL target value outputted from the PLL target fixed value register 40 at 
the time of a training mode is acquiredThe oscillating frequency of VC044 is 
controlled by the control signal acquired by integrating with this error signal by the 
integration circuit 48. As a resultthe operation converged so that the oscillating 
frequency of VC044 may be maintained with necessary center frequency will be 
obtained. 

[0049]Although the fundamental composition as PLL circuit 25B is formed of the 
loop of above-mentioned analog PCO circuit 41 -> filter 42 -Xswitch SW4 -> 
adding machine 43) ->VC044In additionthe automatic regulation circuit system of 
the center frequency of VC044 provided with the FCO (Frequency Conparator 
Output) counter 45It has a wide locking-circuit system which expands the lock 
range of a PLL circuit by having the PCI (Phase Comparator Integration) circuit 50. 
In the above-mentioned automatic regulation circuit systemit comprises making 
variable the PLL target value which performs the measuring output of the FCO 
counter 45and comparison also so that the capture range of a PLL circuit may be 
expanded. 

[0050]In this embodimentthe circuit operation for expanding the above-mentioned 
capture range and lock range shall be carried out at the time of the mode for **. 
Thereforeespecially about the operational mode of the PLL/CLV servo circuit 25 
at the time of the mode for **it will also be henceforth called a "wide mode." 
[0051]The FCO counter 45 measures the frequency of the signalling frequency 
PLCK by counting signalling frequency PLCK / 36 by making signalling frequency 
FS of a crystal system into a sampling period. The measuring output of the FCO 
counter 45 is supplied to the subtractor 46. In the subtractor 46the measuring 
output of the FCO counter 45 is subtracted to the PLL target value inputted via 
switch SW2. A PLL target value is a desired value of the frequency of the 
signalling frequency PLCK for making it converge on the center frequency which 
should be set up in VC044therefore the error information of the frequency of the 
present signalling frequency PLCK will be acquired from the subtractor 46. 
[0052]Switch SW2terminal T-W or terminal T~N is alternatively connected to the 
terminal Toutand the connection change is controlled by mode switching signal S- 
NW corresponding to Normal/wide mode supplied from the system controller 14. 
As mode switching signal S-NWin the case of a normal modethe terminal Tout is 
connected at terminal T-Nandin the case of a wide modeit is connected at 
terminal T-W. Herethe PLL target fixed value register 40 in which the 
predetermined PLL target value was set up as a fixed value is connected to 
terminal T-N of switch SW2and the output of the PLL target variable circuit 39 is 
supplied to terminal T-W. In the PLL target variable circuit 39it outputs by 
performing variable in a prescribed range so that speed information signal CLV-S 
which is an output of the CLV speed counter 33 may be mentioned later. It shall 
be performed by control signal SC2 to which the variable control of the value of 
this speed information signal CLV-S is outputted from the system controller 14. 



[0053]The error information outputted from the subtractor 46 is supplied to 
terminal T-UL of switch SW3 via the amplifier 47. Hereas for switch SW3like 
switch SW1 mentioned aboveon H level (a PLL circuit is a locked position)the 
terminal Tout is connected to terminal T-L for lock signal S-LOCKand the 
terminal Tout is connected to terminal T-UL on L level (state which the PLL 
circuit does not lock). The detect output of PCI circuit 50 mentioned later is 
supplied to terminal T-UL via the amplifier 51 and switch SW5. 
[0054]The integration circuit 48 finds the integral about the information value 
outputted from the terminal Tout of switch SW3and outputs the integrated output 
to D/A converter 49. In D/A converter 49the information value from the terminal 
Tout as digital information is changed into the information signal by an analog 
signaland it outputs to the adding machine 43. In the adding machine 43the phase 
error signal supplied from the output [ of D/A converter 49 ] and analog PCO 
circuit 41 side is addedand the summed signal is outputted as control voltage for 
controlling the oscillating frequency of VC044. 

[0055]The PCI (Phase Comparator Integration) circuit 50 is made into the phase 
information detection circuit formed of a digital circuitand detects and outputs the 
low-pass ingredient of the phase error of the signalling frequency PLCK over the 
inputted EFM signal. By the wayalthough the analog PCO circuit 41 is made into 
analog circuitryfor exampleit originates in PCI circuit 50 being made into a digital 
circuit and an error arises in both phase detection outputln this embodimentit is 
trying to give the offset value corresponding to this error to the detect output of 
PCI circuit 50and both error is canceled. The output of this PCI circuit 50 can be 
regarded as the information showing the delta frequency of an EFM signal and the 
signalling frequency PLCK in the range which the phase locks. The output signal of 
PCI circuit 50 is supplied to terminal T-L of switch SW3 via the amplifier 51 and 
switch SW5. Herewhen the output signal of PCI circuit 50 is inputted into the 
integration circuit 48 via switch SW5 -> switch SW3the integral value outputted 
from the integration circuit 48 is changed into an analog signal by D/A converter 
49and is outputted as phase error signal S-PC. 

[0056](The composition of a 2-b.CLV target setting circuiOthen the composition 
of the CLV target setting circuit 35 with which the CLV servo circuit system 25A 
is equipped are explained. At the time of the CLV scan mode in a normal mode. It 
is premised on operating so that VC044 of the PLL circuit system 25B may be 
fixed with center frequency (PLCK = 4.3218 MHz) by the automatic regulation 
mode of center frequencyln the CLV target setting circuit 35 of the CLV servo 
circuit system 25Aaccording to control signal SC1as the CLV target value carries 
out a sweepat the time of CLV scan modeit is changed in a prescribed range. It 
becomes possible to perform CLV control so that a PLL circuit may lockwithout 
this using rough servo control together like before. 

[0057]Herethe setting method of the sweep range of the target value set up in the 
CLV target setting circuit 35 is explained. Although a CLV target value is 
compared with the CLV speed information detected at the CLV speed counter 
33It is the frequency information on the EFM signal acquired based on counting 



the edge number of an EFM signal by using signalling frequency RFCK / 64 as a 
sample clock as CLV speed information detected at the CLV speed counter 33 as 
drawing 1 explained. For this reasonit is necessary to make it correspond to the 
frequency it is supposed as a value which a CLV target value can take that an 
EFM signal can take. Howeveraccording to the state of a code sequence where an 
EFM signal consists of an inversion interval of 3T-1 1Tthe frequency changes by a 
certain within the limits. Thensuppose that the maximum and the minimum of the 
CLV target value which should be changed as follows are calculated in this 
embodiment. 

[0058]HereEFM Ward (14 bits) of the 256 passage by which EFM encoding is 
carried out corresponding to each of 0 - 8 bit data of the origin to FF is shown in 
drawing 9drawing IQdrawing 1 l and drawing 12 . That isit is an EFM translation table. 
This EFM Ward is made into the so-called pulse inversion signal of NRZIand the 
position of "1" turns into [ therefore ] a pulse inversion position about each EFM 
Ward. The EFM Ward's number of times of pulse reversal (getting it blocked the 
number of "1") is described with EFM Ward at each figure. 

[0059]This EFM Ward is what was chosen from the patterns of 16384 (14th power 
of 2) possible individual at 14 bits as for 256 passages in order to correspond to 8 
bit dataThe conditions of being that by which two or more "0" enters between 
""1"" especially are fulfilledand as an inversion interval (interval of "1" and 
"1")the minimum inversion interval is set to 3Tand the maximum inversion interval 
is set to 1 1T. 

[0060]Hereit is as follows when the number of times of reversal in 1 word which 
showed drawing 9drawing IQdrawing H and drawing 12 each EFM word is totaled. 
EFM word of the one number of times of reversal : EFM word of the two number of 
times of 4-word reversal : EFM word of the three number of times of 56-word 
reversal : EFM word of the four number of times of 120-word reversal : EFM word 
of the five number of times of 70-word reversal : 6 words [0061]From thisthe 
number of times of reversal of the average in 1 word will be set to 
(4x1+56x2+120x3+70x4+6x5) / 256=786/256and will be a little more than about 3 
times. 

[0062]the sink pattern whose EFM frame is 1 1T+1 1T+2T (that isthree reversal) 
here as shown in drawing 8 and 14-bit every — there is a margin bit of the triplet 
allotted between EFM words. Thenwhen it assumes that the data by which EFM 
encoding is carried out is a random number and the reversal probability of 
occurrence in each margin bit is set to one halfthe number of times of average 
reversal within one EFM frame is x(786/256) 33+0/2) x34+3**1 21 .32 [a time]. 
It becomes. "33" is the numbers of words as main dataparityand a sub-code34is 
the number of margin bits and "3" is the number of times of reversal of a sink 
pattern. (Refer to drawing 8 ) 

[0063]For this reasonthe average frequency of an EFM signal is =(121.32x7.35 
[KHz]) 891.1702 [KHz]. 

It can think. In the format according to the usual CD systemsince the PCM audio 
information by which eight-to-fourteen modulation is carried out does not serve 



as a perfect random numberalso when reliability is somewhat missing as an 
average frequency of an EFM signalit generatesbut in mostit becomes a proper 
value. Thensuppose that 900K is set up as the maximum of a CLV target value to 
this in consideration of a certain amount of margin of a side with high frequency by 
this embodiment based on 891.1702 which is an average frequency of the above- 
mentioned EFM signal. 

[0064]When non-sound patterns and the random pattern not more than -60dB are 
contained in an EFM signalfor examplethe average number of bits per 1 sample 
cycle will be 2.27 bitsthe frequency of the EFM signal at this time is set to about 
790 kHzand it is considered that this is the minimum value which can be taken 
theoretically. 

[0065]In order tomake a certain amount of margin as a CLV target value have for 
exampleherelt takes into consideration that two edge (2 times reversal) patterns 
(2 times reversal) are focusing on the one where a numerical value is smaller in 
EFM conversionlf it assumes that the number of times of reversal of only each 
symbol of main data is 2 times to the number-of-times number of reversal of the 
symbols of each main data (refer to drawing 8 ) being about an average of 2.85it 
turns out that the frequency of an EFM signal is set to about 750 kHz. 
Thereforethe center of the frequency of an EFM signal can be seen as what exists 
in the range of about 900 kHz - 750 kHz. Thereforeas a CLV speeda main speed 
will be between 900K-750K. According to old explanationas a sweep range of the 
CLV target value set up in the CLV target setting circuit 35the maximum shall be 
set to 900K and the minimum shall be set to 750K in this embodiment. 
[0066]When hardware constitutes the CLV target variable setting circuit which 
functions at the time of a normal mode as the CLV target setting circuit 35it can 
constituteas it is shownfor example in the block diagram of drawing 3 . In drawing 
3although both the composition of the CLV servo circuit system 25A shown in 
drawing 2 is also shownabout this compositionit is the same as that of drawing 
2and drawing 2 and identical codes are attached and explanation is omitted. 
[0067]The composition of the CLV target variable setting circuit 35A it is 
supposed that is operated as the CLV target setting circuit 35 at the time of a 
normal mode is shown in drawing 3 . In the CLV target variable setting circuit 
35Athe counter section 60 performs an up-and-down count about a CLV target 
value. The selector 61 chooses and outputs the maximum (900K) and the minimum 
(750K) of a CLV target value which are heldrespectively to the minimum value 
register 62 and the maximum register 63. When a set / reset part 64 sets the 
counter section 60 when the counted value in the counter section 60 turns into 
the maximum (900K)and counted value turns into the minimum (750K)Or when the 
edge of load signal LD is detecteda reset action is made to perform to the counter 
section 60. The detect output of the maximum primary detecting element 65 which 
detects that the counted value (CLV target value) of the counter section 60 
turned into the maximum is inputted into the set input terminal of a set / reset 
part 64. To a reset input terminalthe logical sum of OR gate 68 into which the 
detect output of the minimum primary detecting element 66 which detects that 



the counted value of the counter section 60 turned into the minimumand the 
detect output which detected the edge of the load signal by the edge detection 
circuit 67 are inputted is supplied. Hereas control signal SC1 supplied to the CLV 
target variable setting circuit 35Ait is considered as load signal LD and lock signal 
S-LOCK. 

[0068]For examplesupposing load signal LD is supplied from the system controller 
14 to the counter section 60the counter section 60 will load a count initial 
valueand will start count operation. Although a suitable value should just be 
arbitrarily set up from the inside of the maximum (900K) and the minimum 
(750K)when the maximum is set up as an initial valuefor examplean initial value 
here loads the CLV target value of 900Kand starts down counting by making into a 
desired value 750K which is the minimum. It shall be carried out to the timing to 
which this count timing synchronized with signalling frequency FS by RFCK/64for 
example. That isalthough not illustrated herefor examplesignalling frequency FS is 
supplied as a timing clock for the counter section 60 to count. Heresupposing the 
down counting operation by the above-mentioned counter section 60 is continued 
to the minimum (750K)the detecting signal which detected that the CLV target 
value turned into the minimum in the minimum primary detecting element 66 will be 
outputtedand a reset signal will be outputted from a set / reset part 64. It will 
change to the operation which performs a rise count by making the maximum 
(900K) into a count desired value by the counter section 60 by this. Reset starts 
and it is made to change to a rise count also by the timing from which reversal of 
a load signal is obtained. 

[0069]And supposing the rise count operation of the counter section 60 is 
continued to the maximum (900K)in the maximum primary detecting element 65the 
detecting signal which shows that the CLV target value turned into the maximum 
will be outputted. Although a set signal is outputted from a set / reset part 64it is 
made for the counter section 60 to change to the operation which performs down 
counting by making the minimum (750K) into a count desired value by this by this. 
The counter section 60 until lock signal S-LOCK (outputted from the system 
controller 14) of H level is inputted into an enabling inversed input terminalThat isa 
CLV target value is changed in the range of the minimum from the maximum 
currently held as mentioned above at the minimum value register 62 and the 
maximum register 63 until it will be in the state where it is supposed that the PLL 
circuit locked. And if it changes into the state where the PLL circuit locked and 
lock signal S-LOCK of H level is inputted into an enabling inversed input 
terminalthe counter section 60 suspends that count operationand the counted 
value at this time (CLV target value) will be heldand it will be made to be 
outputted. The above operation is performed at the time of the CLV scan mode at 
the time of the normal mode explained below. 

[0070]In the above-mentioned compositionit is also considered that it is made to 
perform the change of the rise count of the counter section 60 and down counting 
based on the measuring result of EFM pit length, for example — measuring the pit 
length of the pattern of 1 1 T (maximum inversion interval) in the EFM pit length 



measuring circuit which is not illustratedand being based on the comparison result 
to the necessary reference value of this measuring result — mode change 
******** 0 f the rise count of the counter section 60and down counting — it can 
be made like. 

[0071](Operation at the time of a 2~c. normal mode)then the operation at the time 
of the normal mode of PLL servo circuit 25 by the above-mentioned composition 
are explained. A normal mode is the ordinary reproduction mode in which opposite 
****** j s no t given to the CD player concernedas mentioned aboveand the disk 1 
is controlled by a stationary state to rotate by 1X CLVand. The reading control by 
the high-speed writing and regular speed using RAM9 of data shall not be carried 
out. 

[0072]At the time of a normal modein PLL servo circuit 25 shown in drawing 2 . By 
switch SW2 being connected to terminal T-Nthe PLL target fixed value currently 
held with the PLL target fixed value register 40 is supplied to the subtracter 46 by 
mode switching signal S-NW outputted from the system controller 14. It is made 
for switch SW5 to become invalid [ operation of 50 of a PCI circuit ] by being 
controlled to become off by mode switching signal S-NW. 

[0073]Herefor example The time of starting of a spindle motoror the garbage of 
servo omission or the disk 1 When the lock of a PLL circuit shifts by the dropout 
by a crack etc. beyond in predetermined timea PLL circuit is made to lock and it 
shifts to CLV scan mode for reproduction motion to be performed. Since the PLL 
circuit does not lockabout switch SW1 controlled by lock signal S-LOCKand SW3it 
is controlled in this stage so that the terminal Tout is connected to terminal T-UL. 
Thereforeto the adding machine 36 in the CLV servo circuit system 25Athe value 
of '0' will be inputted as signal CLV-Pand the automatic regulation circuit system 
of the VCO center frequency by the side of the FCO counter 45 will be validated 
in the PLL circuit system 25B. 

[0074]By the change state of each switch being controlled as mentioned aboveit 
becomes the automatic regulation mode for making it VC044 become center 
frequency at the PLL circuit system 25A side by the initial state at the time of 
CLV scan mode. That isthe adding machine 43 is not supplied error control signal 
S-E obtained by switch SW4 being made off based on the detect output of the 
analog PCO circuit 41 and it is made. And the output of an automatic regulation 
circuit system provided with the FCO counter 45 will be supplied to VC044 via 
the adding machine 43 by terminal T-UL being connected to the terminal Tout in 
switch SW3. 

[0075]As operation of the PLL circuit system 25B at this timeSignalling frequency 
FS (RFCK/64) of a crystal system is used as a reference clock at the FCO 
counter 45The frequency value of signalling frequency PLCK / 36 obtained based 
on the oscillating frequency of VC044 is measuredand this measuring result is 
compared with a PLL target fixed value (output of the PLL target fixed value 
register 40) in the subtractor 46. And the output of this subtractor 46 is supplied 
to the adding machine 43 as frequency error signal S-FC via amplifier 47 -> switch 
SW3 -> integration circuit 48 -> D/A converter 49. Since explanation is 



easysupposing it is in the state where the training mode is set upat this timeSince 
the output of the analog PCO circuit 41 is not supplied to the adding machine 
43VC044 will be controlled only by the loop to which frequency error signal S~FC 
by the side of the FCO counter 45 returns so that its signalling frequency PLCK / 
36 approach a PLL target fixed value. It will be controlled to be converged and 
fixed so that the oscillating frequency of VC044 may turn into center frequency 
(PLCK = 4.3218 MHz) set up corresponding to the normal mode by this. That isat 
the time of the CLV scan mode in a normal modeit can be concluded that the PLL 
circuit system 25B is in the state where VC044 was fixed with center frequency. 
[0076]On the other handin the CLV servo circuit system 25A. When the 
subtractor 34 compares the speed information signal outputted from the CLV 
speed counter 33 to the CLV target value outputted from the CLV target setting 
circuit 35the CLV target value is changed in the CLV target setting circuit 35. 
That isas the CLV target setting circuit 35Until the state where it was 
presupposed that the CLV target variable setting circuit 35A explained by drawing 
3_functionedand the PLL circuit locked (lock signal S-LOCK=H) is acquiredThe 
sweep of the CLV target value is carried outand it is made made and changed in 
the range of the maximum (900K) - the minimum (750K) by operation explained by 
drawing 3 . Thereforebased on the speed-error information acquired by the 
difference of the present CLV speed information (output of the CLV speed 
counter 33) to the CLV target value which is changed as for the spindle motor 
2The revolving speed will be controlled by ** to which the frequency of an EFM 
signal comes for the drawing-in range of a PLL circuit. By switch SW1 being 
connected to terminal T-UL at this timeat the time of CLV scan modephase error 
signal CLV-P which becomes unnecessary as a control component is not supplied 
to the adding machine 36but ? 0' is supplied as a value. 

[0077]Detection of the sync frame of an EFM signal is enabled by having resulted 
heregrade [ corresponding to the drawing-in range of a PLL circuit in the revolving 
speed of the spindle motor 2 ]Supposing lock signal S-LOCK by H level is 
outputted from the system controller 14the state where it is supposed that the 
PLL circuit locked henceforth will shift to the "normal operation mode" 
maintainedbut. When it is having shifted to this normal operation modeit will be 
fixed at this time and the CLV target value changed in the counter section 60 of 
the CLV target setting circuit 35 will be set up as a CLV target value used for the 
CLV control in subsequent normal operation modes. As for the CLV servo circuit 
system in this embodimentby such operationone transfer characteristic can always 
be acquired. By using lock signal S-LOCK as H levelby the CLV servo circuit 
system 25Apresent phase error signal CLV-P is inputted to the adding machine 36 
because switch SW1 changes to terminal T-Land it is added with present speed- 
error information CLV-S. And CLV control of the spindle motor 2 will be carried 
out by the motor driving signal acquired based on the output of this adding 
machine 36. 

[0078]Although switch SW3 will change from terminal T-UL to terminal T-U by 
lock signal S-LOCK (H level) in the PLL circuit system 25B by being considered 



as "normal operation mode"ln a normal modeby supposing that it is offswitch SW5 
becomes off [ the output of PCI circuit 50 ]therefore it becomes open [ the input 
of the integration circuit 48 ]. For this reasonat the time of normal operation 
modethe integral value (last value at the time of scanning mode) held in the 
integration circuit 48 at the time of it being supposed that the PLL circuit locked 
is heldand it is inputted into the adding machine 43 as frequency error signal S-FC. 
At this timeexcept when a training mode is set upit is that switch SW4 is 
considered as oneand error control signal S-E obtained based on the phase- 
comparison output of the analog PCO circuit 41 is also inputted into the adding 
machine 43. In the PLL circuit system 25B at the time of normal operation 
modethe state where it locked by controlling the oscillating frequency of VC044 
with the pressure value acquired by adding above-mentioned frequency error 
signal S-FC to error control signal S~E is maintained by this. 

[0079]Thusin this embodiment in the CLV scan mode at the time of a normal mode. 
As operation for drawing CLV speed even in the speed corresponding to the 
capture range of a PLL circuitBy counting the edge number (number of times of 
reversal) of an EFM signal with a cycle longer than the conventional CLV servo 
circuit system of about 1 15 Hz (**9ms)measure CLV speed and This 
measurement valueBased on an error with the CLV target value changed between 
the maximum and the minimum which were set up based on the frequency of an 
EFM signalit is made to perform CLV control. Therebyin this embodimentit can 
shift to the usual CLV control from a CLV drawing-in servo according to very 
simple circuit structurewithout providing a rough servo circuit system separately 
like before. There is no necessity of switching a circuit system like before by 
rough servo controlaccess controland the CLV control at the time of ordinary 
reproductionand so stable CLV servo control is also is realized from always 
performing CLV control according to one circuit system. 

[0080]For exampleby the formerthe measurement cycle of CLV speed is set to 9 
ms as mentioned above by this embodiment to being about 136 microsecondsand 
in this casesince it turns into about 64-time long cycleit becomes possible to also 
make disorder of the signal at the time of 1 sample lack into 1/64. It changes from 
the state where the CLV target value was made variableand since the CLV target 
value which suits normal operation mode will be set upa CLV target value can be 
eventually determined as onethough it is variable. Thereforeeven when it has 
composition which performs gear change reproductionfor exampleit is possible to 
correspond easily by the PLL/CLV servo circuit of this embodiment. 
[0081]In this embodimentbased on the edge number of an EFM signal sincethe 
measurement value of CLV speed is that the system controller 14 supervises this 
measurement valuelt is supposed that it is possible to constitute so that these 
signs may be detected in the stage before a reckless run and inversion of a disk 
occurand it is supposed that it is possible to control by the former to prevent 
beforehand the error condition by a reckless runan inversionetc. of the above- 
mentioned disk which were made difficult. For examplewhen the error over the 
CLV target value of the CLV speed value measured at the CLV speed counter 33 



exceeds the predetermined range (for example**50%)Kick control of a spindle 
motor is performed with the kick level set up beforehandlt stands by becoming 
within the limits (for exampleless than **30%) with the error over the CLV target 
value of the above-mentioned CLV speed valueand if it is detected that the error 
fell within the range of thisthe control for returning to regular reproduction will be 
made to be performed. 

[0082]The composition for changing a CLV target value in time with (the CLV 
target variable setting-operation by 2-d. software) at the time of the CLV scan 
mode in a normal modelt replaces with the CLV target variable setting circuit 35A 
as hardware as shown in drawing 3 and it is also made possible to realize with 
software as what is depended on control of the system controller 14. In this 
casewhat is necessary will be to omit the CLV target variable setting circuit 
35Aand just to constitutefor example so that the CLV target value generated by 
the system controller 14 may be inputted into the subtractor 34. 
[0083]Thenthe composition in the case of changing a CLV target value with 
software is explained with reference to the flow chart of drawing 4 and drawing 5 
as operation at the time of the CLV scan mode in a normal mode. As for the 
processing operation shown in these figuresthe system controller 14 shall be 
performed. Suppose subsequent processing operation that the case where rotation 
start of the spindle motor 2 is carried out is mentioned as an example as a 
situation for shifting to CLV scan mode. 

[0084] For examplewhen it detects that operation for playback of a disk was 
performed in the final controlling element 15 from the halt conditionthe system 
controller 14After shifting to Step S100 shown in drawing 4 and resetting the time 
measurement value TIME of an internal timer to zerocontrol for carrying out 
predetermined time impression of the kick voltage of the predetermined level for 
making the spindle motor 2 rotate compulsorily in continuing Step S101 is 
performed. That isoperation called what is called spindle kick will be performedand 
the spindle motor 2 will start rotation by this. After execution of the spindle kick 
by predetermined time is endeda waiting period until CLV control is applied has 
the spindle motor 2 in the state where inertial rotation is performedfor example. 
[0085]After processing of Step S101 is completedthe command for considering a 
focus servo as one in Step S102 is outputted. This will perform focusing control 
until it shifts to focus servo loop control from focusing search control in the focus 
servo circuit system which is provided with the optical system servo circuit 12 
(refer to drawing 1 )and is formed. Under this statein the system controller 14. It is 
distinguishing whether it changed into the state where focus servo control was 
properly performed in Step S103and if having changed into the state where servo 
control by the closed focus servo loop was performed is distinguishedit will 
progress to Step S104. In Step S104the command for considering a tracking servo 
as one is outputted. This will start tracking servo control in the tracking servo 
circuit system in the optical system servo circuit 12. By thisthe state which the 
signal recorded on the disk 1 by the optical head 3 can read will be acquired. 
[0086]In Step S105it is in the state which is outputting lock signal S-LOCK as an 



H levelor it is distinguished whether it is in the state (state where detection 
possible [ of the sync frame ] is properly carried out from an EFM signal) where 
the PLL circuit locked. If locked by the PLL circuit in the processing stage so 
faras drawing 2 explained (when it was lock signal S-LOCK=L)the PLL circuit 
system 25BIt shall be in the state where the circuit form is formed so that 
automatic regulation operation of the VCO center frequency using the circuit 
system of the FCO counter 45 may be performed. 

[0087]In Step S105the revolving speed of the spindle motor 2 rotated by previous 
spindle kick processing (S101) is in the appropriate range corresponding to the 
capture range of a PLL circuitlf it is in the state where the PLL circuit already 
locked and it is distinguished that it is lock signal S~LOCK=Hit progresses to Step 
S1 1 land the time measurement value TIME will be reset to 'O'and it will progress 
to Step S1 12. In Step S1 12control management for the reproduction motion 
according to the normal operation mode in the basis in the state where the PLL 
circuit locks is performedand the state of a PLL circuit is supervised by returning 
to Step S105 for every predetermined time. The discrimination processing of the 
locked position of the PLL circuit in Step S105 and Step S202 mentioned laterAs 
mentioned aboveit is possible also by detecting the state of signal GFS inputtedfor 
example from the synchronization detecting circuit 26 from generating lock signal 
S-LOCK according to signal GFS. Thereforeas long as the PLL circuit locksit will 
not be concerned with whether it is the present normal mode or it is a wide mode 
by the loop processing of step S1 1 1 ->S1 1 2 ->S1 05but the normal operation 
mode according to these reproduction modes will be continued. If error 
conditionssuch as signal lackoccurred servo omission and over a long period of 
time and the lock separated by a certain disturbance in the middle of 
reproductionit will be made to progress to S106 from Step S105. 
[0088]When the PLL circuit did not lock and it is distinguished in Step 
S105Although it will stand by that a PLL circuit returns to a locked position in the 
state of this asand only predetermined time shifts to normal operation mode by 
processing by step S106 ->S107 ->S105 being performedln the state which a PLL 
circuit does not lock and cannot be shifted to normal operation mode even if the 
revolving speed of the spindle motor 2 still carries out predetermined time standby 
by unsuitable positive. It progresses to Step S108 from Step S107and it is 
distinguished now as reproduction mode of the CD player concerned whether 
which mode of a normal mode and a wide mode is set up. This mode setting shall 
be in the state where one of the modes is already chosen by the operation to a 
user's final controlling element 15. 

[0089]In Step S108when it is distinguished that it is a normal modeit shifts to the 
processing as CLV scan mode corresponding to the normal mode as Step S109. It 
seems that drawing 5 explains the manipulation routine as this step S109 below. 
When it is distinguished that it is a wide modeit shifts to the processing for the 
CLV scan mode in the wide mode of Step S1 10but the manipulation routine as 
Step S1 10 is mentioned later. 

[0090]In the routine shown in drawing S operation replaced with the CLV target 



variable setting circuit 35A previously shown in drawing 3 is performed by the 
system controller 14. Hereto the system controller 14the information on the 
maximum (900K) of a CLV target value and the minimum (750K) shall be set at 
least. 

[0091 ]In the step S202 after setting as the maximum the CLV target value (shown 
in the figure as CLVTG) which should be inputted into the subtractor 34 in Step 
S201 as processing shown in drawing 5 firstlt is made to distinguish whether the 
PLL circuit locks. 

[0092]If it was distinguished when the PLL circuit locked in Step S202It 
progresses to Step S210and it is made to progress to Step S105 shown in drawing 
4after suspending the count operation for it and holding the last CLV target valueif 
variable control of the CLV target value was carried out until now. As long as it is 
in the state where the PLL circuit locked by thisit becomes normal operation 
mode by the loop processing of step S1 11 ->S1 12 ->S105. On the other handif it 
was distinguished when the PLL circuit did not lock in Step S202it will progress to 
Step S203 and distinction will be performed about whether count mode of the CLV 
target value is made into the present rise count mode. When it has shifted to Step 
S203 through processing of step S201 ->S202down counting mode shall be set up. 
When it is distinguished that it is in rise count modein Step S203about a CLV 
target valuel step increment is carried out and it is made to progress to Step 
S204and to progress to Step S206. When it is distinguished that it is in down 
counting modein Step S2051 step decrement will be carried out and it will 
progress to Step S206. 

[0093]When distinction is performed about whether the present CLV target value 
is made into the maximum in Step S206 and the CLV target value is made into the 
maximumlt progresses to Step S207count mode is switched to down counting 
modeand it can be made to return to Step S202. On the other handwhen the CLV 
target value had not resulted in the maximum and it is distinguishedit progresses 
to Step S208and distinction is performed about whether the CLV target value 
resulted in the minimum. And when a CLV target value is distinguished as having 
resulted in the minimumafter a change is performed in rise count mode by 
progressing to Step S209it can be made to return to Step S202. If the negative 
result was obtained in Step S208it can be made to return to Step S202where old 
count mode is maintained. By operation explained until now being 
performedoperation equivalent to the CLV target variable setting circuit 35A 
explained by drawing 3 will be performed as processing of the system controller 14. 
[0094]In the above-mentioned processing operationthe change in rise count mode 
and down counting mode is able to be made to be performed based on the 
measuring result of EFM pit length according to the composition as hardware 
explained by drawing 3 . 

[0095](Operation at the time of a 2~e. wide mode)then the operation at the time of 
the mode for ** of PLL servo circuit 25 (at the time of a wide mode) are explained. 
Read-out of the signal from a disk and signal processing in the digital disposal 
circuit 7 in the time of the mode for ** fundamentally[ rate / more nearly high- 



speed than 1X / specific / data transfer rate ] And the data of RAM9 is written 
indata is stored in RAM9and read-out of the data from RAM9 obtains opposite 
****** by making it output so that regenerative data may not be disrupted by 
[ corresponding to 1X ] usually reading at a rate. And in this embodimentin order 
to strengthen opposite ****** furtheras it explains belowoperation as a "wide 
mode" is performed as operation of PLL servo circuit 25so that expansion of the 
capture range and lock range of a PLL circuit may be achieved. 
[0096]In this caseabout leadframe clock signal RFCKit becomes the signalling 
frequency expressed by RFCK=nxRFCK corresponding to being considered as n 
double speed (n> 1) with CLV speed. Corresponding to thisthe oscillating 
frequency of VC044 shall also have one n times the frequency of this to the time 
of a normal modetherefore the frequency of the signal PLCK at the time of a wide 
mode will also be expressed by PLCK=nxPLCK. 

[0097]As a change state of each switch at the time of a wide modeswitch SW2 is 
switched to the terminal T-W side by mode switching signal S-NW corresponding 
to a wide mode. By thisto the subtractor 46 of the PLL circuit system 25Bthe 
output of the PLL target variable circuit 39 will be inputted. That isin the 
automatic regulation circuit system of the center frequency of VC044 in the PLL 
circuit system 25Bthe information on the EFM signal frequency measured by the 
CLV speed counter 33 will be supplied to the subtractor 46 as a PLL target value. 
[0098]It is controlled by switch SW5 to become one by mode switching signal S- 
NW corresponding to a wide modeand changes the output of PCI circuit 50 into 
the state which can be supplied to terminal T-L of switch SW3. About the change 
state of switch SW1 controlled by lock signal S-LOCKand SW4it becomes being 
the same as that of the time of a normal mode. 

[0099]It is made to output the CLV target value by a predetermined fixed value 
from the CLV target setting circuit 35 to the subtractor 34 in the CLV servo 
circuit system 25A in the time of a wide mode. That iseven if it is at the CLV scan 
operation time mentioned latervariable control of the CLV target value is not 
carried out like [ at the time of a normal mode ]. At the time of a wide modethis 
will control the revolving speed of the spindle motor 2 by the CLV servo circuit 
system 25A so that the convergence state whose CLV speed information 
outputted from the CLV speed counter 33 corresponds with the CLV target value 
as the above-mentioned fixed value is acquired. It is in the state where error 
signal CLV-P is inputted to the extent that it is based on the fixed value as '0' to 
the adding machine 36in the state where it is assumed that the PLL circuit does 
not lock at the time of a wide mode. 

[0100]The CLV scan operation (it is operation for making a PLL circuit lock) of the 
CLV servo circuit system 25A at the time of a wide mode is explained on the 
assumption that the above circuit forms are formed in the PLL/CLV servo circuit 
25. 

[0101]When it is assumed that the revolving speed of a disk has not reached here 
the fixed value set up in the CLV target setting circuit 35 as a state which the 
PLL circuit does not lockfor exampleln the PLL circuit system 25Bautomatic 



regulation operation of the center frequency controlled so that it is completed as 
center frequency by VC044 only by the loop to which frequency error signal S-FC 
by the side of the FCO counter 45 returns is performed. 

[0102]Howeverin a wide modethe PLL target value in comparison with the output 
of the FCO counter 45 serves as an output from the PLL target variable circuit 39 
in the subtracter 46 as mentioned above. The PLL target variable circuit 39 inputs 
the EFM-signal-frequency value of the CLV speed counter 33and it is made for 
the output of the FCO counter 45 to have variable performedfor example with the 
cycle of RFCK/64 according to the ratio of target predetermined desired value 
and CLV target value at this time. The variable operations of this PLL target value 
are mentioned later. 

[0103]As mentioned abovethe PLL target value which serves as a target to the 
frequency measurement value of the FCO counter 45 is made into the frequency 
value based on the present EFM-signal-frequency valueBy controlling the 
oscillating frequency of VC044 by frequency error signal S-FC generated based 
on this PLL target value. VC044 is converged so that it may fix with the lowest 
frequency determined as the VCO frequency which can be locked in the present 
EFM-signal-frequency valueor D/A converter 49 with the characteristic of adding 
machine 43 and VC044. On the other handin the CLV servo circuit system 25Aas 
mentioned aboveoperation which controls the revolving speed of the spindle motor 
2 for the purpose of the CLV target value by a fixed value is carried out. At this 
timeit is standing by that perform automatic regulation operation of the center 
frequency of the above-mentioned VCOand the revolving speed of the spindle 
motor 2 rises for a PLL circuit to even lock (that isthe present EFM signal 
frequency is in agreement with a PLCK cycle) by the PLL circuit system 25B. 
[0104]The operating state at the time of the above-mentioned unlocking can be 
regarded as the state where it is controlledfor example to the present disk 
rotational speed so that the oscillating frequency of VC044 approaches. For this 
reasonwhen the frequency variable range of the signalling frequency PLCK 
acquired by carrying out 1 / 2 dividing of the oscillating frequency of VC044for 
example assumes that they are 2 MHz - 30 MHzin this embodiment. When 2 MHz 
which is lowest frequency as the signal PLCK is obtaineda PLL circuit locks and 
reading of a signal becomes possible. That isflattery by a PLL circuit is attained 
from the drawing-in stage of a CLV servo. For examplesupposing reproduction 
motion by 2X was performed as the formersince a PLL circuit locked for the first 
time by 4.3218 MHzx2the signal PLCK had taken the time for about 4 seconds for 
signal reading to become possiblefor example from the rotation start of the spindle 
motor 2. On the other handat this embodimentreading of a signal becomes possible 
in about 1 second. For examplein the time of a track jumpetc.also when carrying 
out relock of the PLL circuitit becomes possible to make it converge by the 
above-mentioned CLV scan operation being performedso that a disk speed may be 
made to follow with speed of about 100 times over the past. Only the revolving 
speed of the spindle motor 2 conventionally this to having been a variable control 
element by the PLL target value being considered as immobilization in this 



embodiment. It depends on being controlled by operation of a center frequency 
automatic regulation system of a PLL circuit so that the oscillating frequency of 
VC044 follows the speed of the present spindle motor 2 corresponding to EFM 
signal frequency. 

[0105]Sync frame is properly detected [ in / in accordance with a PLCK cycle / in 
EFM signal frequency / the synchronization detecting circuit 26 ] from the state 
which the PLL circuit does not lock as mentioned abovelf it is having changed in 
the state it being supposed that the PLL circuit's lockedlock signal S-LOCK 
outputted from the system controller 14 will be outputted by H level. 
[0106]By thisa change will be performed to terminal T~L from terminal T-UL 
switch SW3. Switch SW4 will be considered as one. Switch SW1 is immobilization 
in terminal T-UL (fixed value '0' side) at the time of a wide mode. For this 
reasonabout CLV control of the spindle motor 2 in a CLV servo circuit systemit 
will continue from the time of unlocking and will be carried out based on speed- 
error signal CLV-S. 

[0107]In the PLL circuit system 25Bthe signal outputted to the integration circuit 
48 via switch SW3 will be switched to the wide locking-circuit system by the side 
of [ the FCO counter 45 side to ] PCI circuit 50. Error control signal S~E obtained 
based on the detect output of the analog PCO circuit 41 will be supplied to the 
adding machine 43 via switch SW4. After the PLL circuit has lockedphase error 
signal S-PC produced by integrating with the detect output of the phase error 
low-pass ingredient of PCI circuit 50 by the integration circuit 48 is equivalent to 
the frequency error information of the EFM signal over the signalling frequency 
PLCK. For this reasonwhen the output of switch SW3 changes to the system by 
the side of [ the FCO counter 45 side to ] PCI circuit 50. The state of operating 
as phase error signal S-PC inherits the last value of frequency error signal S-FC 
supplied from the FCO counter 45 side until now will be acquired. 
[0108]By the above-mentioned operationthe PLL circuit locks and 
henceforthPhase error signal S-PC obtained via D/A converter 49 based on the 
output of a wide locking-circuit system by the side of PCI circuit 50The oscillating 
frequency of VC044 will be controlled by the pressure value which compounded 
error control signal S-E which is a detect output of the analog PCO circuit 41 with 
the adding machine 43. At this timephase error signal S-PC (output of D/A 
converter 49) obtained based on the output of PCI circuit 50It is considered as 
the phase low-pass ingredient which has the operation which determines the 
center frequency of VC044 as follows EFM signal frequencyandon the other 
handthe detect output (phase comparison result) of the analog PCO circuit 41 
which becomes the origin of error control signal S~E serves as a phase high- 
frequency component. Thereforethe element which determines a lock range and a 
capture range in the PLL circuit system 25B at this timelt becomes only the 
characteristic of D/A converter 49 and the adding machine 43and a frequency 
variable range of VC044and it becomes possible to expand a lock range and a 
capture range even within limits restricted with the above-mentioned determinant 
as a result. 



[0109]Here the operation at the time of the wide mode of the PLL/CLV servo 
circuit 25 explained to drawing 7 until nowThe relation between a CLV control 
signal (drive output supplied to Motor Driver from the CLV servo circuit system 
25A)frequency error signal S-FC / phase error signal S-PCand lock signal S- 
LOCK shows. For examplesuppose that the operation for carrying out rotation 
start of the spindle motor 2 in the time tO was started. Since the PLL circuit is 
not locked at this timeas shown in drawing 7 (c)let lock signal S-LOCK be L level. 
In this stateVCO oscillation frequency will be controlled by the system by the side 
of the FCO counter 45 operating by the PLL circuit system 25A by frequency 
error signal S-FC shownfor example in drawing 7 (b). moreover — this initial stage 

— coming out — since the revolving speed of the spindle motor 2 is fairly 
separated to the CLV target valueit supplies the CLV control signal of a 
comparatively big level like drawing 7 (a)and has disk rotational speed at high 
speed, a time — t — zero — henceforth — previously — having explained — 
CLV — a scan — the mode — ****** — operation — carrying out — having — 
a PLL circuit — having locked — carrying out — having — a state — becoming - 

- if — drawing 7 — ( — c — ) — being shown — a lock signal — S-LOCK — H — 
a level — changing . As mentioned aboveby the PLL circuit system 25Athis 
operates so that the system by the side of PCI circuit 50 may change from a state 
with an effective system by the side of the FCO counter 45 to an effective state. 
And as shown in drawing 7 (b) at this timeas the last value of frequency error 
signal S-FC is inheritedas a signal inputted into the adding machine 43it changes 
to phase error signal S-PC. As in agreement with the CLV target value of the CLV 
servo circuit system 25ACLV control is performed henceforthso that the level 
transition of the CLV control signal of drawing 7 (a) and phase error signal S-PC 
of drawing 7 (b) may showand. Maintaining the state where it was lockedit will be 
controlled by the PLL circuit system 25B so that the oscillating frequency of 
VC044 turns into center frequency of a stationary state. 

[01 10]For examplewhen the operation as a wide mode of the PLL circuit system 
25B which is not equipped with the wide lock system by PCI circuit 50 of this 
embodiment is considereda drawing-in control actionExpansion of a capture range 
is realized by the operation mentioned above by being carried out based on 
frequency error signal S-FC obtained by the system by the side of the FCO 
counter 45. Howeverfrom the output (S-E) of the analog PCO circuit 41 differing 
in a phase from the detect output (S-PC) by the side of the FCO counter 45. 
When it does not have PCI circuit 50after the PLL circuit has lockedThe last value 
at the time of a PLL circuit locking about frequency error signal S-FC which is a 
detect output by the side of the FCO counter 45 is heldOnly the method of adding 
as an offset ingredient to error control signal S~E of the analog PCO circuit 41 
could not take frequency error signal S-FC as this retention value. Since it was 
not what frequency error signal S-FC at this time serves as a fixed valuefollows in 
footsteps of EFM signal frequencyand changesexpansion of the lock range was 
difficult. On the other handin this embodimentit becomes possible to carry out 
variable control of the center frequency of VC044as EFM signal frequency is 



followed by adding the output obtained by operation of PCI circuit 50 to the output 
of the analog PCO circuit 41 as mentioned above. 

[01 1 1]Thenthe variable control processing of a PLL target value to the PLL target 
variable circuit 39 is mainly explained with reference to drawing 4 and drawing 6 as 
processing operation of the system controller 14 at the time of the above- 
mentioned wide mode. At the time of a wide modeprocessing to Steps S100-S108 
is performed as processing operation shown in drawing 4 for example as processing 
after the time of the rotation start of the spindle motor 2or immediately after the 
lock of a PLL circuit separates by servo omissionthe dropout of a signaletc. Since 
the processing operation shown in drawing 4 was already explained as operation at 
the time of a normal modeit omits explanation here. Howeversince the CLV target 
value is immobilization at the time of a wide modea CLV servo circuit system shall 
be in the state where CLV control is performed so that it may converge to this 
CLV target value. 

[01 12]In Step S108 in drawing 4 when it is distinguished now that it is a wide 
modeit will progress to Step S1 10 and processing as CLV scan mode in a wide 
mode will be performed. The CLV scanning and processing as this step S1 10 are 
shown in the manipulation routine of drawing 6 . As it explains henceforththe PLL 
target value which should be outputted from the PLL target variable circuit 39 is 
changedbecause the system controller 14 outputs control signal SC2 and controls 
the PLL target variable circuit 39 by this manipulation routine. 
[01 13]As processing in the CLV scan mode shown in drawing 6 the PLL target 
value (shown in the figure as PLLTG) outputted from the PLL target variable 
circuit 39 is first set as the maximum in Step S301. The maximum of the above- 
mentioned PLL target value will be set up by setting up the maximum about the 
coefficient k which performs multiplication to this value SDTif the output value of 
the CLV speed counter 33 inputted into the PLL target variable circuit 39for 
example is set to SDT. The value corresponding to 900k which is the maximum of 
the variable range of the CLV target value which the maximum of this PLL target 
value mentioned above is set up. 750k whose minimum of a PLL target value is the 
minimum of the variable range of a CLV target value similarly is set up. 
[01 14]Thenthe system controller 14 distinguishes whether the PLL circuit locks in 
Step S302. If it was distinguished when the PLL circuit locked in the above- 
mentioned step S302it will progress to Step S105 of drawing 4 . As long as it is in 
the state where the PLL circuit locked by thisnormal operation mode is performed 
by the loop processing of step S1 1 1 ->S1 12 ->S105. Since it was a wide mode in 
this casewhen it shifts to Step S105in the PLL circuit system 25Bit is as having 
mentioned above that a change is performed in the wide lock time system of PCI 
circuit 50 from the near system of the FCO counter 45. 

[01 15]When the PLL circuit did not lock in Step S302 and it is distinguishedit 
progresses to Step S303 and distinction is performed about whether count mode 
of the PLL target value is made into the present rise count mode. Howeverdown 
counting mode shall be set up in the initial stage which has shifted to Step S303 
through processing of step S301 ->S302. In Step S303when it is distinguished that 



it is in rise count modeit progresses to Step S304 and rise count operation is 
performed. In Step S304this rise count operation carries out increment for one 
step [ by / a predetermined value ] about the coefficient k used for a PLL target 
value variable operation firstfor exampleas shown in a figure. And in the following 
step S306multiplication is performed to output-value SDT of the CLV speed 
counter 33 using the coefficient k obtained at Step S305. That isa rise count is 
performed by performing processing which updates a PLL target value by 
PLLTG=SDTxk. Between the maximum - the minimum which are set up 
corresponding to 750K-900K which are the variable ranges of the CLV target 
value which the PLL target value explained previously as count operation at this 
timelncrease and decrease should just be performed for every proper step 
valueand it is not limited to the processing operation of above-mentioned step 
S304->S306 or step S305 ->S306 explained below. For exampleit is also 
considered that it is made to perform a load operation with each coefficient for 
the rise count appropriately set up to the present PLL target value and down 
counting whenever it performs count processing. 

[01 16]When it is distinguished in Step S303 that it is in down counting modeln 
Step S305the decrement for one step by a predetermined value is carried out 
about the coefficient kit progresses to Step S306and down counting is carried out 
about a PLL target value by carrying out the multiplication of output-value SDT of 
the CLV speed counter 33 with this coefficient k. 

[01 17]In Step S307when distinction is performed about whether the present PLL 
target value is made into the maximum and the PLL target value is made into the 
maximumit progresses to Step S307count mode is switched to down counting 
modeand it returns to Step S302. On the other handwhen the PLL target value 
had not resulted in the maximum and it is distinguishedit progresses to Step 
S308and it is distinguished whether the PLL target value resulted in the minimum. 
When a PLL target value is distinguished as having resulted in the minimuma 
change is performed in rise count mode and it can be made to return to Step S302 
by progressing to Step S309 here. If a negative result is obtained in Step S308it 
can be made to return to Step S302where old count mode is maintained. Thusin 
the CLV scan mode in a wide mode. It makes it possible for VC044 to make it 
change at high speed to output-value SDT of the CLV speed counter 33 according 
to the state which can be locked with it having been made to scan by changing a 
PLL target value to a CLV target value being fixed for example. 
[01 18]Also in this caselike the time of the sweep of a CLV target value explained 
previouslya change with the rise count mode and down counting mode to the 
coefficient k can be constituted so that it may be carried out based on the 
measuring result of EFM pit length. 

[01 19]With having carried out like old explanationand having constituted so that 
the lock range and capture range range of a PLL circuit at the time of a wide 
mode might be expanded. As opposed to the anti-shock resistance to rotation 
disturbance having been **four frames in the conventional systemWhen the CD 
player as this embodiment uses 4 M bytes of DRAM as RAM9 as a buffer 



memoryunless it becomes a **35000EFM frame at the time of a wide mode and 
the lock of a PLL circuit separatesit will have one 9000 times the intensity of this 
to the former. And the limit from which the lock of a PLL circuit separates 
becomes possible [ a **7-MHz grade lock range being obtainedtherefore dealing 
with one 7 times the disturbance intensity of this to the former ] by this 
embodiment to having been an about **1~MHz lock range conventionally. In this 
embodimentthe processing in the digital disposal circuit 7 is using as the clock 
signalling frequency based on the signal PLCK which carried out 1 / 2 dividing of 
the oscillating frequency of VC044. From thisnot only the EFM decode circuit 22 
but the error correction / DEINTA reeve processing circuit 23 will operate with 
the signal PLCK. Time-axis amendment of data is performed by the writing and 
reading control to RAM9 of the memory controller 8. For this reasonthe frame 
jitter margin at the time of an error correction becomes unnecessary. It also 
becomes possible to design a PLL/CLV servo circuitwithout taking a frame jitter 
margin into considerationthough this depends on the minimum system 
configuration requiredfor example with RAM24 by about [ 16K bit ] capacity. That 
isit is possible to set conventionally the CLV servo band needed about 20 Hz as 
about 1 Hzand the power consumption in a CLV servo circuit system can be 
reduced so much. 

[0120]Explained on the assumption that (2-f. adjustable-speed reproduction 
motion) and the CLV target value outputted from the CLV target setting circuit 35 
by old explanation in time at the time of a wide mode were made into the fixed 
value corresponding to a necessary CLV speedbut. At this embodimentthe PLL 
circuit system 25B becomes possible [ performing what is called adjustable-speed 
reproduction ] by changing the CLV target value outputted from the CLV target 
setting circuit 35 by the origin in the state where operation as a time of the wide 
mode mentioned above is performed. That isit is a basis in the state (locked state) 
where the lock range is expanded by the operation as a wide mode explained 
previously as the PLL circuit system 25Band the CLV target value of the CLV 
target setting circuit 35 is changed into the value corresponding to a necessary 
CLV speed. 

[0121]As mentioned abovethe lock range obtained by operation of the wide mode 
of this embodimentSince within the limits according to the characteristic of D/A 
converter 49 and the adding machine 43 and the frequency variable range of 
VC044 is guaranteedlf the PLL circuit system 25B is in the state where the wide 
lock was formed by the operation as a wide modeEven if it carries out change 
setting outthe CLV target value of the CLV target setting circuit 35 the CLV 
servo circuit system 25AWhile converging so that the CLV speed corresponding to 
a CLV target value to have been changed may be obtainedthe state where the 
PLL circuit system 25B locked is maintainedand can acquire the state in which 
signal reading is possible. That isreproduction speed can be changedwithout 
suspending this read operation during signal read-out. Howeverif a large variable 
step amount until it has a CLV target value in the target value is takenthe lock of 
the PLL circuit system 25B will separate because this exceeds the lock range of 



the analog PCO circuit 41. For this reasona lock separates from the variable step 
amount of a CLV target valueand it is twistedis made like and needs to be set up. 
In the case of this embodiment25% of the maximum step size was obtained 
theoreticallybut the result that what is necessary was just to consider it as 2 or 
less % per step was obtained practically. The variable time interval of a step should 
just be set up in consideration of keeping signal GFS inputted from the 
synchronization detecting circuit 26 from the slew rate of the disk-rotational- 
speed control in the CLV servo circuit system 25Afallingetc. 
[0122]For examplein the case of CDa pitch (pitch) and reproduction speed were 
changed only for the rate that the audio reproduction signal acquired by 
adjustable-speed playback was changed to reference speed. Thereforefor 
examplethe regenerative signal acquired by adjustable-speed reproduction is 
applicable to what is called Quito lance pause functionssuch as karaoke. 
Howeverwhen using for the Quito lance pause function of karaokeabout 
reproduction speedthe reproduction speed corresponding to reference speed 
reproduction is requiredbut. What is necessary is for the art of returning 
reproduction speed to the speed corresponding to reference speed after a pitch 
maintains what was obtained by adjustable-speed reproduction to be previously 
proposed [ various ] by these peoplefor exampleand to choose a suitable thing and 
just to adopt it from the inside of such art. 

[0123]The composition which realizes operation at the time of the wide mode 
explained as the above-mentioned embodiment is applicable also in the playback 
equipment in which a wide mode in particular is not set upfor exampleif considered 
as double-speed reproduction correspondence. Although the CD player was 
mentioned as the example as playback equipment as the above-mentioned 
embodimentFor exampleit can apply also to the playback equipment corresponding 
to other disk media which perform disk rotation control by CLVand record data is 
not what is limited to an EFM signal in this caseEven if considered as the run 
length Limited numerals by other methods as a matter of coursethis invention is 
applied effectively. 
[0124] 

[Effect of the InventionjAs explained aboveaccording to this inventionthe capture 
range and lock range of a PLL circuit as operation of a wide mode made wideThe 
frequency of VCO measured by the clock frequency measurement means based 
on the reference signal at the time of servo drawing inlt switches so that the error 
information of the present EFM signal frequency may be inputted into an 
integration circuit and the phase error low-pass information on the clock and run 
length Limited code which were detected by the phase difference detecting means 
at the time of a lock may be inputted into an integration circuitHe is trying to 
control the oscillating frequency of VCO by the output adding the output and 
phase control circuit of the above-mentioned integration circuit. Therebyat the 
time of servo drawing inbased on the error information of EFM signal frequencythe 
PLL circuit operates so that the frequency of the EFM signal corresponding to 
disk rotational speed may be followed by control based on phase error low-pass 



information at the time of a lock. As a resulta actual capture range and lock range 
will be expanded by the time it is restricted by only the oscillation frequency range 
of VCO. Thereforein this inventionpowerful wide capture and wide lock function 
will be givenand opposite ****** which makes rotation disturbance of a disketc. a 
factor so much will improveand when it applies to portable playback equipmentit 
becomes useful especially. 

[0125]It is in charge of realizing the above-mentioned wide capture and a wide 
lock functionfor examplelike beforetwo PLL circuits will not be neededbut a PLL 
circuit system can be managed with one lineand reduction of circuit structure and 
reduction of cost will be achieved so much. Although the CLV speed information 
acquired based on EFM signal frequency as target frequency for acquiring the 
error information of the frequency of VCO at the time of servo drawing in is 
usedBy control for drawing so that a PLL circuit may lock CLV speed based on 
this CLV speed information being performed. For examplesince drawing-in control 
of CLV speed will be performed by the control value of high resolution as 
compared with the conventional rough servo circuit systemit is also so much 
expectable [ stable operation of a PLL circuit ]. 

[0126]According to how to draw the PLL circuit as this inventionat the time of a 
normal mode. Control so that the oscillating frequency of VCO by the side of a 
PLL circuit is fixed with predetermined center frequencyand in a CLV servo 
system. The frequency desired value for error detection of CLV speed (EFM signal 
frequency)By trying to change within the limits of the maximum and the minimum 
which were set up based on the average value of the number of times of reversal 
of the code sequence generated for every cycle of the frame unit of an EFM signal. 
With omitting a rough servo circuit system like before also as drawing-in control at 
the time of a normal modedrawing by one CLV servo circuit systemand 
constituting so that the taking over to control and the usual CLV control may be 
possibleit is possible to attain simplification of a circuit system and it is making. 
After considering the above-mentioned frequency desired value of a CLV servo 
circuit system as immobilization in the time of a wide modelt is made to be 
obtained by controlling to change in the variable range where the oscillating 
frequency of VCO was set up corresponding to the maximum and the minimum of 
the above-mentioned EFM signal frequency in for example more quick drawing-in 
operation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the example of composition of the 
playback equipment as an embodiment of the invention. 
[Drawing 2] It is a block diagram showing the example of composition of a 
PLL/CLV servo circuit system. 

[Drawing 3] It is a block diagram showing the example of composition of a CLV 



target variable setting circuit. 

[Drawing 4] It is a flow chart which shows the processing operation of the system 
controller accompanying CLV control. 

[Drawing 5] It is a flow chart which shows the processing operation at the time of a 
normal mode as processing operation of the system controller accompanying CLV 
control. 

[Drawing 6] It is a flow chart which shows the processing operation at the time of a 
wide mode as processing operation of the system controller accompanying CLV 
control. 

[Drawing 7] It is an explanatory view showing transition of the CLV control action 
at the time of a wide mode. 

[Drawing 8] It is an explanatory view showing the frame structure of an EFM signal. 

[Drawing 9] It is an explanatory view showing an EFM word. 

[Drawing 10] It is an explanatory view showing an EFM word. 

[Drawing 1 1] It is an explanatory view showing an EFM word. 

[Drawing 12] It is an explanatory view showing an EFM word. 

[Drawing 13] It is a block diagram showing the example of composition of a CLV 

servo control circuit system as a conventional example. 

[Drawing 14] It is a block diagram showing the composition of the PLL circuit which 
has a wide capture function as a conventional example. 
[Description of Notations] 

1 A disk and 2 A spindle motor3a object lensand 3b Detector3c A laser diode and 
3 d An optical system3 optical heads4 2 axis mechanism5 thread mechanisms6 RF 
amplifiersand 7 A digital disposal circuiteight memory controllers9 RAM (buffer 
memory)10 D/A convertersand 11 Audio output terminal 1 2 An optical system 
servo circuit and 13 Motor Driver and 14 System controlled 5 A final controlling 
element20 binarization circuitsand 21 A register22EFM decode circuit23 An error 
correction / DEINTA reeve processing circuit25ACLV servo circuit system25B A 
PLL circuit system25 PLL/CLV servo circuitand 26 Synchronization detecting 
circuit30 A counting-down circuit and 31 A crystal oscillator and 32 A counting- 
down circuit33 CLV speed counter34 A subtractor and 35A A target variable 
setting circuit35CLV target setting circuit36 An adding machine and 37 A low 
boost circuit38 D/A converters39 PLL target variable circuit40 A target fixed 
value register and 41 [ A subtractor and 47 / Amplifier and 48 / Integration 
circuit] An analog PCO circuit and 42 A filter and 43 An adding machine44VC045 
FCO counterand 46 49 A D/A converter50 PCI circuitsand 51 Amplifier60 counter 
sections61 A selector62 minimum value registersand 63 [ Switch ] A maximum 
register64 sets / reset partand 65 A maximum primary detecting element and 66 A 
minimum primary detecting element67 edge detection circuits68 OR 
gatesSW1SW2SW3SW4and SW5 



(19) H^BWfFJT (JP) (12) & Hfj §^ <£; ^ (A) (ll)fctfail!£:M*^ 

1-149704 

(43)^MB ^fiEll¥(1999) 6£2B 



(51) IntCl. B 




F I 


G 1 1 B 19/28 




G 1 1 B 19/28 B 


H03L 7/08 




H 0 3 L 7/08 Z 






TfcifcR m&mwmo OL d£32JK) 




«r»¥9 - 318491 


(71)fctiJKA 000002185 








(22) ti\MB 


^9^(1997)11^19B 


3fceC«S.;illKitffl,JII 6 TH 7 S35^ 






(72)389H# *iR 






Somft/ilKltftJil 6 TB 7*35*3- y- 












(74)«aiA #3!± m wi« 



(57) [KM] 

7-< FP7 ^^nJ^C L V+J— ^IJSP^^P L L 

^Bflcti. F 5£>tiJ*l<!:C L 

3 3 tf>It«I ( E F MJH;£») t WISMiSSS^fctt 
D/Azi 4 9, JJPIKS4 3 £fl"LT 
V C O 4 4 ©MiSJWIf i UT A^f5. PLL0S& 
ftnvVLfiztZtlZt. »#[°]Sg4 S-'VOA^tfPC 
l[slS8 50tcJ;«PLCKi:EF Mffl ^cr>te*§!£M<D{£ 

3l*&^B$<hP L L\s}3&<Dn-y<7mtT\ VCOCD3HS 




(2) 



ftfflW- 1 1 -1 4 9 7 0 4 



b><7x K^*ttmr*^**ai#s;t. 

±E»*fi»««fc#«lc <»: y S£«irftfc»«t^fc:»-3 

* p y >7 ojisMKctHi-r « ^ □ v ^ jg-»atts!i#fift 

±E* □ y y-JS»ttft«l#«lc J: yH-»J*tifc^>U> 
±E&*tt tb 6 tb L fc 7 V b > ?X y = =r y K 

tt*©jB*tt*±EMMms£#«fc <t y »**nfc 
sipfi^(cm^x>Titsij u stay L^&ait $b*±e 

±e tb #® # e tt tb l it =7 y b > ? x y = t- y k 
w^icwr *±e* □ y tcotiLmmmmin mztatit 

±ElWtt 6 « tb L. /i: 5 > b > ? X y = x y K 
iU8*firl\ tt«tftt1«B£LT©«**W7]T*J:3 
±K*##«© tb 73 <!: ±Effi«Jt8#«<D tii73 *fiQ » L 

Si7i-XP7^ K^-^IIlS&tfPy^LTl/'SfrS 
ft^ipjfflr * P y 

±IBPyf «gy#SHc«ty» K/U- 
TTggStfn y <7 LTt"ftl^JpJgy*n/fc«^lcti, ±IS 
1ttti»R#«fc J: y ±lBJSj&a*jS!l#«0D*»««3!j< 
5B«*ft*«fc3lc*J»U MiSSXi-XPy* KM/-? 
SSStfPy * LTt"*i:WgiJ*ti/fc«$tcti» ±|31WB 
J; y ±I3ffiffl*«tb^S©fflfflK*fftlSE1f 32 
tfaHH;*-*** 3 lc*J»-r*«Hft«iJW#«ts 

[fSSRJS 2 ] ±f 35 > b V y"X y 5 x y Kff*«) 7 b 
Mlc»^TIS:£L/c5 Vb>-7X'J =xy Fft^CDT 

±E5> bV7Xy ;r? K»#©THJaSH*i:±HHI 
»»OttHfC»lSLTf«J»<0Rr«KH*i<l9SE**l*fiJ» 



e a «na aatbiw^gtfr s sn* iamb* rtsm- s 

tmTLZtlZZ £*&mtt *§**JI1 lcE«<D7i- 

XD7 7 K/U-yi£]Ko 

[IS3?JS3] SS7i-XP77RI/-7l2lKC+v 
7*fi--l/>ystfn7fl/> 3?*iMt «fc v ■«* 
Z£olcmtT%'7-1' K : E-K<t> ^S7i-X07^ 
K>U-7[s]S8©ii?g<*>*-Y' y^-fr- bV^&tfP y * b 

±ES«fl£ LT. ±E*E»J^S#&4>>f><bJStttt 
(cm LTKJt*tlfc»«K>HJtfit*«£ LTtb73?-tt 

a awi58^# e tb 73 * n.* smm t w ic 
LT±Eiaa»*3W#ii«c*rLTa*r* ami 

■7-f Kt- K*^^*tiTtN?.Jl^lcli, ±ES«HiES 

let*, ±EHJ£S*«»£#SfrSth2j*n*B*fil* 
lb 73* -y-^ J; o Ic$«J»*?t3 W»§iJSP#ISi. 

X'Py-7 K;U-y@Ko 
[M^^ 4 ] ±E 1 WJS iS»tt;ll#® «s 
±E5 > b > yx USt7 K1W©H«tti:flF»<0JSift 

Ts ±IB5 VUV-^X 'J5t7 Kft94>Jnjftft*tHI'*' 

<t*it*«tr*ai*ssi (cEtt<07i-xny^ k/u- 

[tS3?3S 5 ] 5 > b > -?'X y 5 5 1 y hWDK tl 
T L>« xV X -7 t«ES«i***9ajg-Slci2]|E)SEi!j-r z 

±E 5 s -r X * ttEMftt ft S ±E5 V b > yx y 5 t 1 y 

tlfc5 > b>"?'X U;t7 K^tCllIMB Lfc7P y^* 
ttaj-TSXx-XPy^ K;U-y0»*«A» 
±IB7i-XP7^ K/U-^SSl^ 

l^T. «ffi*iJffl)5lllS#©<7)^[b73lc»cSl^T?#5tl* 
<7 P y <7<Dm : &&C*it%\-TZ<7 P y ^«»»tfa!l#« 

±13-7 p y -7Jiai»H-;fl'J#|glc«t y ffSO* *x7c5 > b> 
5t7 KJW©«»a£S*«<fc*Jt«LT, * 
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^*<0«a»*±E»*«*«S#Stc J: y titc 

mmit^icm-j^Ttm u it«y LfdB»am«*±E 

±E W^tt tU Lfc^ > U V ^ X y 5 =r y K 
tetter *ffiffiit«#»t» 

T±lB«S*JW««*Slc*rLTfeii*'J1Bift*tLTdl 
7J-r*»DS#l&<!:. 

Si7i-XP y -7 KiU-^iaaW^P y * LTCSfrg 

frtwair * p *wai*«i» 

±Eov *J» ^17i-XQ7 7F;H 

^EIB^p y -7 LTl^f <t¥US'J* nrc®-giat. ±E 
1f «3MJR#lglc «*: »J ±EEaa£;S5l*#&a)£*Mt*fi# 
i81R*n*«J:3lc*iJWU ^7i-X077 Fvl>-7 

6 ] ±52771/ > <7X USt'V F*5#<& 7 U 

isjs&a -t ±m® * n*H »««i##ib; 

±E5 7U7«U=r7 KW*©THffl»»t±HJa 

e a aua »tttt38#«^ & m a a w*- s 
eft* c <t zumtr zn&m 5 ^tB«oii£e 

Be 

Xft-L-vyWo y -7 U7-7^?t5<»:9 K»j 
Ft- F<h. ±E7i-XOf*Kib-7l 
3g£>iS!g<D* * 7* + -1/7-7'Mp y -7 U v 



±Ea««t lt> ±E«ff#jw«»#afl)«t i '&ia*a 

±e a an aan-jM?® sm^ffn*a«wi<ks ±e 
us a *ni5££#isa s e tb 73 * ft 5 a «<i <t *«?— « ic 

■7-T Kt- KtfRJt*tlTV**l^teM:, ±Ea«fiis 
S?#«tc «fc y ±ESttnBRt1WA&&tt2jtfft« a 

So 

[M$£ 8 ] ±e a an a«wiB#att, 

IIBtVUV^X'JSt^ k??#© « »a <fcwa©» a 
»a*«t©«»t«»=*-3lNT, ±Ex<rX-**E« 

«**«as— *teigi^j»r*imEWJ»*«£fci/ k 
t, ±e-7 y u>yx y s t 1 y K^osaaS'ttao-r 
* fc46ic«f^. e ft 3 w*raaashM#«t *nr ^* c 
£ *w a <t -r 3M*jg 5 tcE«©«*sSo 

[!S5RJS 9 ] ±IS5> V U V? X U5r7 K##©JSa 

atBfBODjBaaawfiiiottftwstcarJ^Ts ±e 

x-f X -7 ^EaME#«tt%S— £(c[e]4E« «t ^ PHEW 

ffll^S^ffllTlSftK 

±E@t£*'J^#ISlc:fcl>Ts ©KOMtJ^WSft 

a a mttxxtifflf-fst&wf znzzt trzn 
w x -7 Keaai* frSssLft^vuvyx'ji?^ 

Kft9(cmffl Lfc ^ P y <7 tH"T 5 fc46<D 7 1 - Xp 
y-7 K/U-7 p [El^* ,; Py^7L/c<!:*ft?.ttfil<i:^:i)d;3 
lc?l*^$W^^T3/c46cD7x-XPy^7 F/U-^S 

±EXi-XPy^F/l/-7 p t£]S8<D+ J !'X , 7 Cj p-U>v ; 
SU : Py'7b>->^a:^T*--tJ:^J;^lcil)^-r^'7< F^ 

-Ft. ±Exi-xpy-7 K/i/-yiHia©a)jt<o*-v 

±E^>U>yxy S^y KI?*<OH*a<tpWf©JB» 

aaafiitflDaawtiHca^T. ±e^i-x^«es 
^ ^jgjiis-^ ic 3 slaw© sas <t > 

*x-t-*;u-xRo-> ^ y *><?v--#i\'--7tf*> 

t-ZftfcWmnmc&^T. ±EXx-XPy<7 F;U- 
ySttjB 5 P y <7 L T & i: * ft 5 4f»5 tl»* W 

±E/-^ r ;l/ : E- Ktftt£i!r*iTV«ti&T> ±EPy 
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t?W»mmiz£ y 7i-XP'^ K;U-XE3&tf p y ? 
LT^*^£*J»J*tifc»£fc:W\ ±fB7i-XPy7 

K;u-^sttoD«ffft"j»a*iaBa)a«aa«*i«flFr*«) 

±139^ Kt- KtfBSStlTt^tiT, ±§BPy? 
*iJg'J5ttS^ J: y 7i-XP7^ K^-XESStfp y 7 L 

*«ff * J: 3 KHUaSftTt** £ ttWItt £7 x 
-Xny* K;U— xTg»03ltf&*M«iJ&iS. 

[0 00 1] 

[am©*-*- *«ibw:* T^x^ttiaiM* 

ttfSSiStefr 6 B^lTtX/c =y > U > ?X 'J =. t y KU# 
lcraMBU-c*ay*££fi»-*7i-Xay* K7U-X 
ESS. Mc©7i-Xny^ K;U-XESS<B3 

[0 0 0 2] 

[«£3fc©8ffi] CD d>/W|-7<^) mcDr-tTs 

13. is X t ATI*, 7>U>^'X'JiT7 KlfW- «T 
£3EFM^tlD (8-14^J») ^SSL/clSH^--^ 
xVX^lc|BSi-r^J:-5lcLTt^o $fc^ T^-fX?© 
[HieiflfFlCO^TliC L V (IKS*—*) *SMWSIU1* 

[0 0 0 3] tftDfcttlCtt, #J;U*"ft3fc 

-XPy? K;U-XES& (J-XP$P L L (Phase Locked Lo 

p y * £ ? y x $ Mz <*: y ^en?.S2p^ p y 7 <h]£f$ 
LT0(E«»t«*»*. ^LT^COE&ISMIINB*^ 
•<X-7£ElE?-tf£Xtf> K/l/t— lC5^LT7-<— K 
M'y mmSL— JEWE&beaSjWfeti^J: 

dtcLTV*. C©<fc5&C L V^-tfEttatMIIIg*-* 

v K;u*-*©il5±tf ©IMcti*rtttii*ft* EFM 
fl§^PL LEffiW+^X^-UV^'lcgi^Cj/ctf) 
©57-9— #*JW*?f3«WiJtW«i:«:*. o$y, x 



i*» ^-r^+j— #es&k <fc y aKsa«<DigiE-9— *«i 

f ©«P L LSBtfpy * Lfcl^/ST, C 
L V»-#ifHf77*- *'ESSfr<=>jI?g<DC L V9— 
tf'EKlctJJ y «*. 5 J: 5 ic L T L^o 

[0 0 0 4] Ell 3lCxV7.^H^MlCj5lt^C L V 
tf-#SR©l»J8*3j*T. C ©Htc^r J: 5 ic C L V +>— 

#mt. ^yy— #essi oo&tfci_v&jt;8aiEs& 

1 1 O^I^TMJtltt^. 77tf-«1 0 0 
ICiJ^Tti. 5t-Tv f •fX7fr?)14?tl/c E F WWl^y 
tftfy hSsti'JESg 1 0 1 lcA733-*l£o E F Mfi^ 
t*s *<DW*5U©«*KIEIIMItf 1 1 T» K/hJgfiHH 
3 T<h&3J:e>K*l£^nfc^>b>XX'J S^ y K 
m-Tft«tf. ±IBtfy hSf+$iJESSl 0 1 ti, A73* 
ftfcE FMfl^CDi-y v^tDtl-y h^^^'J X* (X 
TAD lC<fc5*Sp;D^^P<y7lcS-5^TH-SyU * 
Off3Bfil©nWB*«*fil*-il/ KESS 1 0 2 tefltt&T 
£<, K0BM 0 2Tli, fcfy l-*§tS'JESg 

1 0 1 ^SA73*n/ctfy hS©H^1f«©-5-6freS 
K LT&&C0S'JMI*-/U KESS 1 0 3 (c 
ttTl-r^o S'NI*-/U KESS 1 0 3 71*. 
/UKESS1 0 2 6^tb7D?n^>«^iCD-7-5^6«'Ni 

*-M/KES&1 0 3KfcW-S*-/U KflMu jR^fil*- 
/UKE»1 0 2tCT*i6*lfcK:*:fc:°y 
S'Jvtfy hfi^lX5C:<t:tc^^„ ffl^ltff^X^ 
±©{*&£'lc < fc3ia^itLx5-!!U:<fc^Ts EFMffl 

^ici 1 T^cossraPH^c/ctLTt^ne^* 

•v >-tr;U*n, «ffi 1 TtCjfiL^AtTy h-ftOfltai^ 

[0 0 0 5] C©J:5lcLTS'Ni*-/l/KEKl 0 3 

JfiLNtfy hfi<0lt«*i«»6n*ilt»c**4i«, 1 1 T« 
diESSl 0 4TI*. *'>fil*-;U KESS 1 0 31CT*- 
/UK*ftT^*tr-y (SfEfflffiHI) .fcS^i^^l 
1 T©fc°^ h^i^Jt^-r^Ctlc^y. 3^1icj;^i^ 

mw^*tb7rr%o izv. ke» 1 o 3 

lcfil***-/l/K*t»*tft*1 1 T<Dtfy hfttco 
l^Ts i55#^»LlMi^<!:, *2»i)5:^1 1 T<Db°-y h 

Rtoistfittvmst. mmttez 1 1 T©try hi© 
75 AvJ^^ i^ii^ i T*n^nR* ^> 3 fisojtiws^e m 

^CLV-1 iLT> CCTtiE^ 
Lfe^7.t:> K^Ut—S'^ttl&r SCi:T*s C L V<Dfc 

[0 0 0 6] C L Vil^tilESSl 1 0KJ5l^Ttt\ 5*c 

■r. -»^/<*-v*aiigasi i i^Msmsu^ 

0CD<J:3lCE FMffl§t> ^Q7 *7j4tij©/cA6tD P L L 

ek (ccT'(iia^-r) ^sa^ti*^ py^icffl 

^-r^ff^PLCK (^J^«'4.3218MH z) tfA^Jtl 
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3o C1CT\ EFMfflf©17U-i (5 8 8ti'7h) 

F?tlT*5Uv Cro->>-?/\^->li, StalfrSI 1 
T, 1 1 T, 2T©H^/\°^->lc<fcf^*nT^ 
^ LT, ±lS->>^/\^->^miH]^1 1 1TI*. 
im^P L C K^mmtnyVtLZ. AT^tl/i E F M 
V&tiL-CtlVyb?* (fiP^5 88t'7 hC 

[0 0 0 7] ->>?/\°*->;8tiJ 13881 1 MOmtHiHtj 

It -> > ^7 / \°* - v 2: tl&fr"? fc y » V -7 / \° 

* - Lfc iMSStt -> V -7 / \°* - >#fc£fcT2rtlfc 

©»8**fff*. I*|J*<£HIh]S& 1 1 2^5a73*ftfe 
5»*/<*-V©1«BH\ 7U-A-»<7ifiKl2ia5l 1 
S&tfjlJSfc^S 1 1 4lcttLT#fcLT«*S73rn 
£ 0 7U-A->>^7^Ie1!^1 1 3 A73T*-n/c7 
U-Z*-> ><7 <D«aiffl^lcS-3^T7 -> y<7im 

mztmznzz tic*** stc mmti^y-^ i i 4 

«1Mitfa*tttlifflM&CL V-2i:LTiii7D^n^c C 
tf>j§Jg&tWf ^ CLV-2^dd TttHS L&l^X tf> 

jg«iai^cL v-2<b«ic PLLs»(cTSja*n 

[0 0 0 8] C<£J;5;&flS/5JW>C L V+f-*'3RU:*5l/>T 
^ W5ltfXt>Kib^-*<DlaHaHPSt::tt» 
-#[e]SS1 0 0<0&£?OTLT^7-9--#i6iJ©£-fT-5d 
tKJ^A Matt) J: 3 PLLS8tf*t7 , fir-l/ 

> s>»cg 1 ^f&sft* $ Tx tf v kju^-* ©EMeas* 

(WW**. fU> PLL08tfn7fLfti4n4« 

[0 0 0 9] 3Efc» EFMIHlciWBLftlfyh^n'y 
*-*:7*+-«B*WT*PLL0»fl«flSnT^*. 

coi^ft^-f K+t t-«ffi**r* p l l e» 

©«!fiKfiy*E 1 4 IC^f o CCDISlC^rP L Lis] 



tl57-T Kt- KfcCWyftfctf^lJB&mtSnZV 
El 1 4 ICTjkT P L L ElES 2 0 0 ti x ->X^P7 
^PLL@!g3 OOtRFPL L0S&4 00i©2-PW 

PLLSK^iCcfcy^fiEzrn^c ->xf^P7^PL 

LESS 3 0 OTlis 9bT\ fl.ttW-©*JMHfi»3 0 1 |C 

«fc y »**n*i?T3S«»«k©»2ii« lt> teffl 

JS-&IUfctt83 0 3 LTA2r*-*»H 
S3 0 2 2MI*. 6+15, fifflJ3;J$iSifJ:b«tl3 0 3ti, # 
JSSS3 0 7->#g|f§3 0 8->rTX$WH»3 09^LT 
ttJSS-nfcWffi&JfBlf&SlsJSg (V CO (Voltage Control 
led Oscillator)) 3 0 6<8RffiJS%CMI?<!:s ±IBS* 

"^ZitilrtZ* CCDlSMlI^iX-T y^3 0 

[0 0 1 0] X-<y=f-3 0 Alt, tfJjLtf'EI^L&l^v'X 
xAP> r-P-^^6tt^*tl«.y-v;l//7< Kt- 
WmmmtZ-oZ. 4ffi-?T o u t jtWfT . w C7-f 
Kt-KBt) Kim^T - N (/-^/l/^-KB$) left 

is^T • mat. ±t5tiLmm%i&)tn?&3 0 3t>^tat> 

/Hsl«ttiJ*^*&*n*o XfcfVK/l/EHEflHB 
il*. xV7.'7«rlIliSSE»)-r?»Xbf>K/l/ : E-^W[HllE 

3 0 4^6tb73*tl/-dl^«. P-/tt7-<;^ 3 0 5 
£fl-L.T;(8&2rftTVC0 3 0 6lcWLTK»*JWfll# 
<t LTA7J* ttSo V C O 3 0 6 Tl*. ±IBI^M*JW1 

*©*»«*»*#S»3 0 7 IC» LTJ±S73t-5o 
[0 0 1 1 ] X-<7f3 10lt ^7f304iH 

o u t A^TT • WXliJS^T • NJcWLTtR— 
«*tl*«J«*«*. COl^ X-f7f3 1 0<D4S? 
T • WtCte. VC0 3 0 6©58«aj^l*»/g«3 0 7 IC 

cfcy^LfcjDiSSffl^^^n. 4S^t • mat. 
o u t ^ecoai7Di*, 'kicumrz rfpl l [uss4 

0 0C»)1IS4 0 1 iCA^lJnSo 
[0 0 12] RFPL LEK4 0 OTli, ^Jl#§4 0 1 
^LfcX-T-y^S 1 0Wtb7li:, VCO4 04CD5g« 
iB»««#*#««4 0 5-#JlSg4 0 6^^LT^#n 

eni>)i*3aii#<t:* ,; , ttffljt«»4 o 2 icA73*np 

-/a7<;W4 0 3«^LTM«MWt4d:LTVC 

04 0 4lC«Sig?tl5o 7='S>'*/UP L LIHSS4 0 7 It 
tix ±!BV C 0 4 0 4<7)ft&A-;&g)Eflre«#jS»4 0 5 

e f Mm^ftAJrzn. z<D2-o(Dmmzm 
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[0 0 13] ±mmtft<DP L LESS2 0 0<DK)ft£L 

t> jmv— ^ji>^- KBfwKm^oi^ic^^o y 

-^•yl/t- KTl*. X-f -y^3 0 4MX^7f 3 1 0 
te^c^Tou ttfiSrfT • NltttLTJg^ft^C 
ilC&^o C<7)i§£\ i/77WP7^PLL[sll830 
0CDVCO3 0 6(DtiJ73li^lSroR FPL LESS 4 0 0 
KttLTttfa^ft&l^ttcfc&o ffioT, y-^U 
KB$l;:33^Tyu 'y^T- P7^PL LI3SS3 0 

[0 0 14] £<D<»:3\ R F P L L EQES4 0 0 JJl^T 
it. 7kS^SS8§3 0 1 tDS*fl^X-<-y^3 1 0-# 

iigg4 o i zftLTs tmmmmmiLziiLmtm^4 

0 2tCA73£ft£>iI<bU:&3, fittgit©t54 0 2lCfctN 

t»» ±iB7j< B B a ^«§3 o 1 (Dmmwmcm-3<tknm 
mmmi. v c o 4 o Aommmmmn^^m^^ o 

5-#Jlfg4 0 6£^LTA73£ft£Jl;&i*ffi-if<t(;:o 
^T^ffiJt« ; &^diI<!:lc^^ 0 dftlc<fcy. RFPL 
L ESS4 o 0 (Cfcl^Tlis 7j<Ji,fgi§*t3 0 1 £D£3Mi-5§ 
ICIW]^ Lfc V C O 4 0 4 <D5g«Jl &ifc*M#<=>ft£<fc 5 lc 
iKifc-f^o f^;i/PLL@8407m cy^li'dw 

V C O 4 0 4 ©^Jl^^^Jffl LIEF M«^lC[5)SS 
Lfc<7P-y^^B^-r^„ SP^ RFPL LESS 4 0 0 
ffliJTHi.. /— t/u*- KB#tefc^Tli^ Tkelf&f & 3 o 

1 fr<=>*# 5n5S*fl§5I$iLTP L L0K/U-7 

[0 0 15] $fcv P L L0SS2 0 OlZtStfZV-r 

0 4 RtfX'T 7f310 tittlC^T o u t 6W?T • 
wtcttLTfgi^fr^d <tlc%3, cfticdcy, ->Xr 

D7^PLL [°1SS 3 0 0 KfcUTtiv iiLtBmte&it 
$5813 0 3(DtHtHm^t^tl. ^fcUlCXkfV K;H3 
$n1f$B*)\ X^7f 3 04^6P-/tt7'r^3 0 5 

LT§SM3iiJftlHI^<!: LTV C O 3 0 6 iCATl* ft 
5, £<Dif£\ VCO3 0 6li7.k:°VK/l^-'$'<7)[E|$E 

siskin \sT*(D&nm : mLft°sm.%mi£*\% c tic^ 

[0016] RFPLL 0SS4 0 0 (Cfct^Tti, 7kH5£ 
1^3 0 1 ©S*ffl^<7)^ U IC, ±13 V C O 3 0 6 £ 
tt/3SI3 0 7 lz£VttmLTW<E>tl2>m : ,&&im^t> < X'< 
<y*3 1 0->#JSf§4 0 1 ^LTMKttJU^ftTffiffl 
J±$$t§ 4 0 2 Kj±$$*3MI^<fc LTA7J;* ft* C £ 
So ftoT. RFPLL@8400fl)VCO4 04H 
±iZ~sXTL*<7\3-y<7P L LHIKg3 0 0ffilJ<DVCO3 0 

6 ks^k /g&iMi^KiwiitB-rs iczoftmmmm. 

tfWftl^CtK^:^ CtlM\ VCO4 0 4K*5^ 
*/UP L LSSS4 0 7if)'i:OVC04 0 4(DfctS7JU:g-3 



iw&SK&o t» 6ft* a sen k <t * o p v v immr 

^.cfcdtcLTP-yf -?%>Wlftt v i% c binZ>Z.£\zrsi2>„ ip 
^ PL L[s]ffi©*-Fy^*-U>v ; tf'7< F-fbS-ft* 

-iic*^. cfticty, 0ya.a*A8iRtt3 o i icm 
mLtcwmftm*>ti-z:^K<£*>. plliuss^^vx 

[0 0 17] 

[^B^AW^LJccxfr^PH] i:i!5T\ Ell 3lc^ 
Lfc* 3 & C L V-9— #3R©«J«Ttts ftliLtflftiC Lfc 
Xti> K/U*-*IB»B*^» n8P^6SD5l6ftfcfiib* 
i: WftiLlc <fe -p T C L vv—#mt?fttcvmmsi,zt> 
fc -3 Tfl^tf*^ Lfc J: 3 ^ti^-lCjiL^Tlis 

«1 oo(WRt::w»J*a.T- fflS77t-*'$Wi: 

#0HH 0 0T-l*3l£&*-y-*'fi^CLV-1 cLT 
3ffiLA^y»^^fc46tCx fljittfl Hz«TO»l^ 

IIPL LH^P-y^-r^ttfiSlt^T-aJfir-yrSfOtc 
tett&WPfP^tffrfroTLSoT^fco £fc. Ell 3K 
/TTLfc=fc5^C L V+J—^3S©«^T'l*, IWCit 
LTx aWOD-y- #*JW«)/S:a6G)C L V^^ttiSSS 1 
1 O^^fc^i:, ^7V—tf#mo>tctb<D^7*t-$ 
SK1 0 0(D&£(D2%im<DC L V+*— 
£?%Tclsb. ^ftfcltH]K*l^A*<^oTL$oT 

l^fCo 

[0 0 18] $fc, EI1 3lC^Lfc«fe-5«:CL W- # 
3R(0»^ 77<7-«1 OOcCL ViiJ§^ilJ[HlSS 

1 1 OiT\ ^-tfEWtt*** <S>5:^c:<h^6, mX 
tfiai 4lc^LfcJ;3^[2]SS*ifiK<7)'7'r K**r^*- 
«HI*Sr«PLL|Hltt*flEfflLfciLT«b» 

*R*««PLLIa]tt©iftfiaeH*ia7lTL*oTv PL 
L SSStDP •> ^ftM*-Tft« RlttttA^^ofco ^lC£?g 

;ti o fcffift ic J; 5 ttftff £ L ^> Rltg14liigt^\ Hffl^ 
^■%JtLfc«^-lC^ 01 4lc^LfcP L LtHlSS^lcJ: 

yfteft^p-y^uyv^s Eli 3ic^-rc l v-y— 

fCo 

[0019] $ fc. El 1 4 iCiJVt P L L 0SS 2 0 0 (DlHl 
WWaTt* ->X7 ; ^'7P-y^PLL[HlS83 0 0«i:RF 
P L LESS4 0 0<D. 2ISC0P L Llel^Tb^gt^rft 

zztfrs. ®-\ 3ic^Lfcc l vv—tf&tmm. El 

tt©*«*{btf3BW-S*v«\ ^ftfctf PX hZ-yytct 
[0 0 2 0] 
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ic J: oTtv *t 7f t - U □ 7 -7 b Vi>'tftt* 
;*tt£J:dl;:*J!/#U P L LHKt LT<fcy£!£fi*j&ib 
6 n« J: 3 icf * C <h £ a 6D if £o 

[0021] d<Drca6. xVx^^iaiiJgtt^e.s^s- 

^T»6ti*^P y 7©H*tt*fHSrr** P 'V 7ffl» 

«h-m#« <t . c ©7 p y 7 nttMn-ai^Aic cfc y tta 
* Jt« l. t * ©«#* fs*»tu r *jh 

<tx »*tttti#fBfrS»ttiLfc^>UV?Xy ;f7 K 
W*©«»«*±lB«aM»*£#8MC <fc U 

a *a«at»#snc » w * a «wi t l t a * c t © 

/c^ > l/V^X 'J=77 K?Wt=»-r*^ P y y-©ftffl 

Xx y 5 9- y <h 7 p y 7 izm^S < jittttfi?* (c 

ftTZ&oKWtft-tZW&tiM^&t. S»#IS©t±J73 
<hffifflit«#S©tU7:^Jja» LT«ffi&HBi»S#SHctt 

-Xp y 7 K;U-y0tttf □ y 7 LTV*fr5fr** JS'J 
<T3 P y *«8!W»£» P y *«8!l#«tc«fc »J SISX x 
-Xp y 7 KyU-XEJggtfP y 7 LT^fc^tSJSJartl 

©*#w«#j^«**i**3tei&i»u Maisxx-xp 
\t, m mmtR^mc £ yffi*s£«as#i8©ffifflis£««i 

T7i-Xn7f K/H7l2l»«Mncii:L/i. 

[002 2] « /hs 7VL/V^iJ5t7 Kft9tf EM 
SnTC^^-r X7ttfBSJ«{*£li83lJS— ^{cSlilBiJj 
^-*CtJ=<tyB^»fP*?f3i5^««4:LTs x-<X 
7 ttf BSi&tefr 6 7 > U V -9*X 'J 5 5F y KWflttt 
3PI£3M8£u C©H^#lfttcJ:yB^*n/c^>U-> 
XX USfy KW^lcnW L/t7 p '^*«miT57 1 

±I37x-XPy? K;l/-XEBtti» Bfl£©«»»tc «fc 

*«*«**asfe-r*«*fls^*4#«is c©»*« 



#JU»S#S©«*lB*lc*^T»6n*^ P y <7© 

siafetttttaiT « ? □ y * jss«tti-3ii#«£» :«7P 

y ^H*»ft«#S(i: «fc y HtW* tifc3 V U>XX U 5 

a l/c7 > u >xx 'j;f7 Ktt9©fl»tt«**ire 

W 6 tt ai L fc ^ > u > y x y 5 x y K (c 
-73^-e*JlCjMJNLTtil7J-r^1ff8iM^#IS<t, C© 

ttaaLfc^vuvyxys^yK^^i^py^ics^ 

£ s © !±1 73 i: ±IBffi«tbR^S© dj^J^fiDSL 

^flDS#IS«t. S«7i-Xn7f HVU-XEK^Py 
^ LTt^^S^WSyrSD'y ^WS'J^IBt^ d©P 
y -7#iJSiJ^|glc<fc y 71-Xp y ^ K;U- X088^P y 
^ LTfftt^Wffltftifc^tcf*, If «»R*«lc «t 

U 7i-Xp y^ Kilz-'XEBStfPy^LTf 

ffl * n/cH^lclis 1f SSjMJR#KIc J; y ±IBffifflM^tli 

#a©tt««*fi«i« w^aitR* n^. <t 5 (c*y«r s w 
[0023] wic mmm—miz^vEmfflii-rLZ^ 
y ic raw l ^ □ y ^ *j*ai r * fc»© 7 1 - x 

Py7 KVU-XESg^Py^L/c.h^n^^Sl.t'S:^* 
5 lc§ 1 3-&**J»£fr3 fc46©7 x -XP y 7 K/U-X 
[UK©? I &£ LT-^©J: 5 icWfiK-r ^ C <!: 

i:L/c„ o$y, 7i-XP7 7 K/U-X0SS©*-*X 
^ + - U > -7StfP y 7 U > -7:&ffi±* J: 3 icifif^ 
t57YKt-Ki:> ±IBPLL[2]£&©il^©* J fX^ 

* -\sy~JTmn y 7 u>v>ics^< Kifpsffto-a-*/ 

K<t©^- rayfiSiitf'Rrfigiidrnfc-p^. 
T\ 3 > b>yx y = x y K^©JljKa<hR»TS©jljffi 

j£n:EWE*j»-r*iHWEft'jffli«s<!:s / >^<<t 

t.7 ; 'rX-7«tBiij®«s:6 ,; lslS4'<!:?+l, 7^-^X+J— 
tf/lz-XStf h 5 y #/l/-7W:/i:**ifc 
tt«©^(;:fc^T, ±IB7x-XPy7 K/U-XEWtf 
P y 7 LTt"« tS-tlSttlSX***^^**!!®]-*-* P 
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tp -y vwammz*. y 7i-Xp -y ? kju-xbss* 

ny?LT^ft^£*y8U*ftfc*$tett» 7I-XP7 

?x u cx-y FWC97 u- wet kr^t 

T L>5 1 <!: T* P •> -7 BlSUfflaic <ttJ7i-XP'^Kil/ 
i-X'p-y? F)l,-Zf\2l3li<OWE.$m&m®&Q>%Mm 

> u x y = x -y Kt? *<ojaaa»tc»(s lt 
pj^-r * * ^ »cw»r * tmc \2\m#mmmic3s^T 

2<03l*a*#JW«31**tf*-l**Ct<!:Lfc. 
[0 02 4] ±!B«fi£tC J; tl«\ P L L IsUfttfa y -7 L 

*fl#tca^>TffiJBl5!H»S«EB&©* P -y ^JBttft* 
H-SU LfcJ5iftttffi«s SWfit Jt«r * £ <h ted; y ±IB 
«ffi*JW«»0»#<f n>S*tt£ ft* <fc 3 IcMrf^-T* C 

ttfg<!:?n*' <hT\ P L L ESSli, mtZCDT-fX?® 
IE*J*lC»(6-r* E F M«^<0H*»lCififitt-*«fc3lC 
IMTT* deleft** $fc s PLLStttfdv^LTV 
fttv|*JgTU\ ^ p -y *H»ttfHW#«fc «fc y 

ics-^x^Titsy l/c^ p -y tmfo&ommm nks-3i^ 

T«ffft!lW«SlHlBS©»fBJB*tt**J»r*»*reJ« 
?X USt7 KIWlcWT * * p -y ^OttfflK36ffi«fll 

JSa»**JWr*J:a»C«lfllL/S:Ci:-Ps P L LSSSA^ 
P y 7 Lfc<h*n£tt*i§©*>.tl;:fcl^T i t>s ±IEfofflSI 
«ffi«1f T PLL maroifi^* E F Mffi#<D 

*o 

[0 0 2 5] 

[*W©*fiS«ffi»] «T, HI -HI 2£#KSLT* 

1. B££il<DWrt 

2. P L L/C L Vit- *'I3SS 

(2 -a. P L L/C L V+t-/1?l2l!S©«fiK) 

(2-b. CLV^-y-y HaS0tt©«lfi8) 

(2-c. /-^U^E- KBSOHSfB 

(2-d. 7 7 hr>i7 7 lCj:*C L V^-y-y h-Rl^sS 



(2-e. "7-T Kt- KBtOibf^) 

(2-f. qJ^iIS*»^) 

[0 0 2 6] 1. S£g»©HlEK 

ei i *«b«d*»<d»«£ ltcdc l v-y— #wm 

C D^U-^*W^©««^p«Snftiftcj:*^aicHt> 

e * f£w-»e n ics^s^co a** rj#s <t ? % it 

46©»»^-K C7-f K^E— K) <t. iiJSB4Blf^*ff 

[0 0 2 7] El ICfcVT. 9* 7.5 H*Xfc?> HVUt 
-^2lcJ:yi(gJS)S-^ (CLV) icfcyEWaHfttfft 
fc*WWtt¥'vy K3lc«feyt*$B6^*<t6tl*, ft? 
'vy KSlixVX? 1 ICWLTU— *f3tt*fiH«U ^© 
fiWft#S» 0>J*tfxV X* 1 icfc'-y hfl5t8?IBS*n 

[0 0 2 8] ±IE(DJ:3tCLT7 1 VX^ 1 

}T7L/-W'Tt-K3c^ {Rfttf-AXXy y*. 

i /4»*«ft£frs*fi8*n*)fcgfi»3 d, u— yas 

ff)r-<77$3 bft^fcMS^StxTl^o St%lb>X'3 
a I* 2 ftifStit 4 IC J: o T x -f X <7*mj5fa (h5-y*> 
^iPl) SO ; 5 : VX'7tcSS|-r*7?lR)lc^Rltgtc«^ 

[00 2 9] ±15 L fcrc^^ -y K 3 <Dn£.Wlft <fc y . 
x/X<7 1 ^6«iai*tlfc1tfBl*R FZyXetc^iigj 

tl*o C:<73JS^ R F 7 7 >X"6 (CfcCTliv ATDTmfc 

<hlcd;y, SSRFi^ h^-y+V^i^-fg^s 7 
*-rjXx^-ff^^#* 0 ft?*?- #IbMM 2T 
lis RF^VXeft^e^S-ti/ch^'y+V^x^— ff 
7t-*Xl7- fl^-x Sy'->7rA3yhP-7 
1 4^8cr;h->^^v'>>XJg^ T'^-trXJi^fti'lC 
=t y S^l^TSigt*— t*\ 2 WftW 

4M71/7 KWM 5 LT7*-t) XStf h =7 -y 

[0030] $fc. Rpyyzf6[zxm^nTcM^.R^ 
mmt. m^mm\5\& 7^(02 wt\s\& 2 0 lam* n 

5CiT\ 2<I<k?n/i:E FM<i^- (8-14fflli 
^) <tLTtfc7J?n, bv'X^2K PLL/CLV+f 
-<K@a2 5. StfBIJB«tblH]B2 6lc»LT«ttft*n 
5, %tcs h^-y+V^x^-lf^ 7*-*Xi7- 

«^t*ft^- , T-*'!i]ssi 2ic«*g?n*o 
[0031] ±ie 2 fit-fbiaas 2 0 t-t> 2 1 
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LT E F Mx P — K0SS2 2 tefJtfcS^tt/c E F Mffl^ 
tt, CITE FMtfflKMl*. ap-Ss 14-8S^*aS 
tfffton?.. E FMr3- KBDK2 2tC«fc»J E FMfli 

^nfc^-^tiE c c/^-r >^-u-7sas[°]^2 3 

tc«t*e*ti*. ECC/r-f >*-'J-7fflinill2 3 
T'MU R AM2 4KttLTfftS£;^ft/c7 r -*cD«#3£^ 

c c/x-r >^-v-^sasi2is82 3 tc^yx^-uiE 
saaatf 5 s 'T v * - u - -J&mftmztitc?- * it. & 

[0 0 3 2] PLL/CLV^-«2 5T-(t 2<I 
jbl2l»2 0*->6«*g?tlfcE FM«^^A73LTP L L 

PLCKte, ^X*--7P-;/?<i:LTv ff ^QHHSS 7 

ess 7 ®flre403$4>iMt$ -r = x t:°> kju^e 

2<DSiE^)SlCai^L/c i tCDi:%^„ CCT% 
7.-7 1 tfnfS&lC^y C L VTSEKStlTl^ftttafc 
i: T P L L SSgtf □ v ? L fctt»7*©fl* P L C K COJS 
! &m*s ffl?Ll£n X4. 32 18MHz^n5. 
[0 0 3 3] *2Ufctf>flSH8Tl*. flMMBSlH]»7#Xfc: 
V K/U^-* 2<&ls]*BajglcJ&LTc*P'y?T*IM > Fr* 
£<fcT\ fflTLlgX^y K/l/t-^ 2 6^^C0C L V»S 
TI3lKLTl>&l^fIg<t*tlTl/>T i k. PLLHSS^P 

[0 0 3 4] PLL/CLV+f-<K[ll»2 5T 

», ±15 p l Lm&nwjmciiVWznzimvAtn* 

tltc E F Mim^^mm LTC L V$W«Dfc46<DC L V 

p l l/c l v+r-^i£iK2 5<Dftmnmz-z>^ 

Ttt*3Sf*. : E— * K5-T/t1 31*. PLL/CLV 

^-«2 5^eft$g?ti/cc l vv—mmmcm^ 

l^T^-'S»SB®rfl^££/5ELT3.fcf> K/U%-$ 2 (C« 

[0 0 3 5] raBB«ailH]tt2 6T*W:» PLL/CLV+f 
2 5 6^A7J*n«1f#P L CK?S¥7P7 
? i: LT, 2 fi»bBUK2 0fr6 ATj^n^E FMflffr 

T\ H 8 (C E F Mlf-SfCD 1 7 U-^£D«at^/^-r*\ C 
C0 1 7U-A^n5 8 8tf-V h<7)3^. $*BaH<D2 
4lr-> h#->>-?M°-£ — VtTi'ttT^o 
*->U:BI©<fc3lz:i 1 T, 1 1 T, 2T©EiaiMll<© 



ttlz. 7U-/*->V^<Drt»S0 ! SaO : '><>K^«H^ 

©ftatsiffr*. u^x* 2 1 li. mffltt(&Bwt2 6 

wtli7Dtcf£;cTil)ffr^c:<hlc^^o £/c, commtt 
tU[HlSS2 6lcfcl^T. #J*.tf"7b-Av'y<7<Dkr'y h& 
'2 4' 6^fS^PLCK0)^'r5>^TjSiElC*r7>h 
«t LT#6tl^tt!KTli, 7 U-A->V>^IElc^ 

tU CKD^Klii'Xx.kPV hP-7 1 4tcStLTtti 

7i^n^o 

[0 0 3 6] CCV. ±IBO<fe^lcLTl5|^t±ll2]£S2 
6 7b-Ai/>?*SIIElC&&^ft£l*^<i:^ P L L 
/CLV^-«2 5lZteltZ>PLL\3\B&tfU>y?L 
Tt"»*tt»tcffia-r*Ci:6 x 6» v'Xt^VFp-7 
1 4T«x (t^G F Stfdi^JftTl^llHRmcfc^T 
It. P L LSBfl«Py^L.T^*tt«K!:a5*Ci:*S-r 
P-y^ft^S • LOC K^tti73Rltg<i:*tlTl^c 
^ffi^S • LOCKli, E11 ltt*^*nT^3B:^3b\ & 
aTT^J^lCLTP L L/C L Vt-*'[E]S&2 5lCfett 

[0 0 3 7] tijaifiO<i:-7tcLT«^M ! S[H]aS7<DECC 

/x-f v^-y-^aaiatti 3^6tU7D*nfcx-^ 

ti, 1 6t7 h*?fbar/44. 1KHz +J-v7 l J>v'lcS^ 

©x'y /u^-xV ti-t 1 '- «p< t y P V h P-^ 8 IC 

»LT«$g?n^o 
[0 0 3 8] BUKELfcBjS^- K C7-T Kt- 

K) tmizitiT^zm-gicit. xtr>Hvi/ : E-^2^ 

^E-KBf^ySjIU-hT^+l^^^lc^n^o L 

t, hicfeyffl^-saaiH]iS7A^ii373?n^x 

v ; -?;U*-7 : V*7 ;, --SJ^. y-^E'JPV hP-5 8GD$iJ 
}fflltCd;yRAM (/t'^/^^U) 91C»LTS*^ 
^ff7Tr-9rol»?B\ RAM9lC*f-r£l^tiJ 

Lf*» /^yuvhp-5 8««a?!su-ncfie-3Tft'j» 

*^5 e t3lc*ni.o CtittJ:y. D/APW\"— 5»1 
0lcj:yj'7-pyfl^tc^?+i. ^-'r^^fim^ 
1 1 ^6£t73*n^7|— f-ftWtLTB, iMt©bf 

6^iS^*tiTL^JS^tc(i, K/l/t-^ 2*V- 

^l/^- KBtlc3*/S-rS5SSBHTIs]«*yffll*tls CCD 
EfEilK 1- fS L fc U - h ic J: y fl^iaSlslSS 7 ic fcHt * 

it. y^y p> hp-^sroR AM9ic3^-r^s*a,^ 
cty, y-v;i/t- KBticfc^T*- T-fj-mijtM? i 

1 * s 6 £11 73 ? tl « * - t -f ^fg ^© t? T^SlfiSJSft^ii 
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-^8<Dmmt^^h.ziy hp-7 1 4ic«fcy*ijw* 

[0 0 3 9] S/X^APV hP-3 1 4ti, ^-r^PZl 
V hP-7 1 4lC«LT«*g*n^) <1 ->XTi*3VhP 

K i ®W y * jtBft * tf 5 /ta6© k« y ft**-* 

[0 0 4 0] 2. P L L/C L V+J— ^SSS 

(2 -a. PLL/CLV?— #E»©*U«) B2lt, 

■TJ;3tc, pll/clv+j— /1?HK2 sttCL v-y— 

#@ISI2 5 A»tfP L L0^2 5 Bfr6fi)t5o CL 
V+»— <tt'ElJ»3R2 5 Alcfct^Tt*. #J*.«'tt/a3§3 OK 

j; y p^<D7jJSJtKS^x^T»Ji i-nfc e f Mm^t. 
*ikftM&3 i ^6tn**n««auBa«Bt («*(*16.9 

34MHz) ^)9S 3 2 K «t y »JB LfeMttMl ^ FSAK 
L ViSS^^V-S? 3 3lcWLTA73*n^cfc3lC*oT 

SI*. 

FS=nxRFCK/64 

TS^tl^tcDti-tl^. RFCKl*y-K7U-/*^ 
□ 77T'fe'A *yx*;U3«Cj:*7. 35KHz©J3 
MflftJtl^o £/c. m&nl£, tV7.<7 1z}M{S 

FS=1 X7350/64=1 1 4. 84375Hz 

<t&y. 1 5 h ztztizztiztez, zmm 

[0041] c l vrnfetiV-yf 3 37(1 0!l7t«'±sB 
a»««*Fs*-y>yy>^jBMBiLTs A*?nft 

E F MfS^ODlv ^»«r*^> hr*. ^SlttOJfclRT 
tt, SattfiMI^F S^iDWCiWfeni. E F MiE^O) 
I v'»(75tg$gKS^X^T^tti?n^^ E F Mm^<DM 

•aMS«*a*r*. c l s/mmti^y^ 3 3rott;iijat373 

W\ ;£SS3 L LHSS&2 5 AffliJCDP L LS- 

y. y hRTS[H]SS3 9 icfl^g;* *l£o «X»3 4T(1 C 
LV^-y*7 h!&;£[H]S&3 5fr<E>iiiJr£tl2>C L V*- 
?'>y MfitcS-tLTC L VJSJS7Jr>>^ 3 3<DftS!{ii*)* 



5mw\z £ -o t p l l \°mv> p v ? mtmtc £ 5 
S8B$ic«p l L0»**i'y^i'-u>^cgi*a«jfc 

46© rcL VX^-VV^-KJ tfBC^tl«. fLT> 
C L VZ-f-y hi&;£E]S&3 5 lCfcl^T«\ CLV*- 

•y-^iftlW^- KBSiCLVX+tvi- Katies*) 
C<D*iJW*S'X7 1 A=l> hP-5 1 4«fcy#«&* 

tissowi^-s c 1 icoi/>T*Tfc>tiSo 

[0 0 4 2] ±E»JMI3 4 3b x 6m*a , ftft:aJSBl»« 
^CLV-SliDD3IS3 6lCtr373?+l^o E®i]|]J*»3 
6©fte7D©A7DlcW, X-f'^fSWI^LTfifflii 
{f^CLV-P (SS^T • LfiJ) t,L<« '0' ICJ:* 
S^ffl («*?T • ULffiiJ) #A?j*tt*«fc3tt:&-3TV 
5» C£>if£\ X-f7fSWHt 4S-7-T o u t 
T • LXliiS^T • U LtfMRjftzy— TjlottLTffl— WlC 

Ell (C^L/cvX^Aziy I- p— 5 1 4fr£>lht>ZtlZ> 
P -y -7ffl^ S • L O C K IC <fc y y &*«!ITOJSP 

Jtl5. P-y^ff^S • LOCKli, gijiEOcfc 3 It P L 
L aK^^P -y -7 LTl^6^S*^^-r«^i:*n, d 
CTli. P L L ESS&tfP -y -7 LTl^nii H U^;k P 

[0 0 4 3] -€■ LT> X<7f SW1H P'^lfS 
• L OC KtfH U^UTJ&niiSS^T o u t T • 

L tC»LT»iiCT*n. L UA^I/T-fc+Ufaft^T 0 u t ft 
ffi?T • VHZtiLT&mZftZo fi£oTs SPSS 3 6 
KWLTlix P L LESg^P-y^LTl^t^n^ttM 
TttttffiBHIffl* C L V - P *M#*S3- *u n7-7LT^ 

4i^*n5««?B, 'o' ickzmmmwi&tezti 

zi> hP-3 1 4 6^6.tii^^nTy-vyU/''7-r Kt- 
K»C»(5r*t-KWy»Jt1i*S • NWt,A7DT*-tXT 

K^E- Fmicttl&TZm-Sias^Tl*. P'y^iB^S • 
LOCKBX^7fSW1 <D^y«S^.*J®(CWLT*a!) 
<h?n, WyfSWIIJ, 4S^T • U LlotfLTll^ 
ftl5„ o$t). P L L@SS#P-y^LTV3fr5)t)HC 

Mt>e-Ts ^^wic 'o' ici^.iii^fg^X'f 7fsw 

[0 0 4 4] ftfc\ <4iMi«§CL V-Pti, ^J^tf 
PLLSK^2 5B(D11E*iJffl)#gSi» (VCO) 44® 
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V *t-# ic It 5 EiEtetSfSSMIf $6 £ L Tl£*>n£ 
[0 0 4 5] 6<Dtil73ti. fll^tf^v^UP- 

tfittHh-Stl* D/AP>M-*3 8lc#LT<»i&£*l 
5„ D/APVM— * 3 81CJ3UT14, tWMW^L 
LT<DP-?-X h®8&3 7 (D&73&7 T i-n?'miZ&8l 
LTs C L W-tfftimE^t LT^E-2 K^</\"1 3 
(EI1#S>8) icAHST*. ^E-SK^-fMI 3?14, 0t 

*U CtllCJ:U, xt°>K;ut— * 214, CLV^-*' 

[0 0 4 6] P L LES82 5 BKfcl^Ttt, if£ 

^ □ ? t lt (nm : &mm ^ P L C K ^^-r^nff$y 

aPffSilHlSS (VCO) 4 4tfl^btl5. il©VC04 
4<D5S3S)l^l*. m&?Z1imU4 3<DtiitllZl&i;T 

C04 4frSiH£, JS»*MI#PLCK#m7JtfftTV 

stctLTi^tf, hkhci4vco4 4(D^mm : ,sm 

* 1 / 2 LfcJH«»#H*»flM- PLCKi * tu 

tp l Lisis&tfavtLT^ztzicit. jg»»fl»p 

L C K =4. 3218MHz <h&3o 

[0 0 4 7] fi!ffiJttS8S<hLT<7)7 7 ^-P^PCOl2]SS4 
1 7H4, E F Mft^lco^TIS^a-y ?fl^P L C K 
<fc<0(JMB*H:«U s e<DmiHiti7lZ7*l\s'5'4 2l,Clii7J 

7^;u^4 2i*7 7 ^-nypco[H]iK4 1 o^aida 

73^;Jf >ft LT V C O 4 4 aRSJS%tt«$Jftpr 
K«fil*UI*S • E^LT^n. C09M»Mmi# 
S • Eli, ^-f y^SW4*^LTUPJW§4 3l«:e»e* 

[0 0 4 8] Xf-y^SW4t4, ->Xr^>hP-7 
1 4fr6dU73?*l3 h b-->^I^-S • TRNICJ:^ 

IE, P L L LT E F MflS^tf AflSnftCtttt 

/c*&lcl4, P L LESSOiM'F.hLT, VC044(DS 

p/r^^aT^Ugmc.fcy hb-->^' : E- K*S* 
Rlll.tt.^nTt^,, ±IBhU--V^ff^S • TRN 
tts ±IB h F#Wa&Z*l1tt* 
tl*flM§-T»-3T\ CCDhU-->'^H^S • TRNlc 



7iJtl> hb-->^' : E-KB$J.X^(Dii^l!l^Bftct* 

-FB^lCfc^Tliv T^P^'P CO0SS4 1 <D&WiiJ73 
lc«-3< fl»l*#W\ V C O 4 4 <DfiWmMSttomK.lt 

U-->-? : E- KB^lCli, &a>-f?>FC07jr7y*4 5 
©H-j8a**P L L*-yy HB!61ll/i?W4 0^6 
iii*j3rft*P L L^-y-> HlKJ:y*m,fcJR«flre 

StiSMWl^fc J:oT V C O 4 4Q9gJMStt*H!MP 
■r-So C©«Ji. VC04 4©»«jaSft»3tf t RFrS<D>fi& 

[0 0 4 9] PLL0tt2 5B£LT©»*W«flK*s 
±ia7 T ^-P-9'PCO(H]i^4 1 -*7-r;U^4 2-> (X-f7 
fSW4-»iSS4 3) -*VC04 4(D/l/-yiCj:y^ 
fiE^tlS*^ EfUcSO^T. FCO (Frequency Conpar 
ator Output ) *'7>^4 5^fi^Tf!t5VC04 4C 
4>'D>J^%ttaSKlliSl3Ig%£* PC I (Phase Compara 
tor Integration) ESS 5 0 &HmZ2> Z. £IC£ V PLL@ 

$fcs ±fBaimBigi»Rtcfit ,k Tlt. FC 

>y*jt*r*j:^ii: , b«ija*n*. 

[0 0 5 0] **SSOfl5ttf!:*i^Ttt. ±§BLfc*-v:/ 

»«^-KB*(C*iW-*PLL/CLV-9— <PI=]tt2 
5 toa^- Klco^Ttis ^tc r-7-f K^-Kj <hfc 

[00 5 1] FCO*r7>^4 514, ^'JX^VU^CDJl 

LCK/3 6«*^>r--r*21tlCcfcy, JH*»fi*P 
L C K(7)JSjSa%tt-JiJ-r«o FCO^ 1 ?^ 4 5£DIt;fliJ 
tiJ73l4. ;Jtmtg4 6lC«Jisg?tli.„ j«SS4 6T^4s X 
-<7fSW2^LTAAJtl5PLL^-y7 hfllc 
WLT, FCO*'5V*4 5<DHTlHaj7l*a«»r*. P 
LL*-y7hfli, VC04 4lc33t^TiS^?tl^^ 

*«pi&aa»tciR**-&«fc4<>©aattfg*p l c ko 

S»tt©B««?»y. ffioL MSS4 6^et4s % 

[00 5 2] X'T-y^SW2ti. iS^ToutlC^LT 
Uss^T • WXl4Ufl6?T • N:WR— ttlC*it**U ^<^S 

wajy»*tt->^^Aa>hp- j 5i 4^6«*e*n* 
s • Nwicjcyftiifflis-tiSo ^-K^jyssjifi^s • n 

Wt LTx y-?;l/E- KODJt^-lCliiflB^T o u 1 14^ 
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fcP L L &—fv HSiUi>'X$ 4 OtfttMftU tiB 
?T-WlCli, P L L£ — y-y hpT£lE]S&3 9 4)(U7j# 

«*e*nTt^a. p ll*-^ r-Rj£i°]s&3 9m 

C L VJSJSASV* 3 3 (Daj73T«53$S1ta«^C L 

oTtt373f?>o C©a*1t«fl»CLV-S<D«<0Rr3E 
#J«*s ->Xr/»3>l-P-7 1 4^6J±J73*n^*iJffl 
fg^ S C 2 tc «fc -a Tfrfoft* t> <k ?tl5. 
[0 0 5 3] ;^Wf|4 6 6^etll73?n/c:I^M1f?Sl*> T 7 
>y 4 7 LTX Y ^ S W 3 <&ijfr?T • U L 

SW1 tra«lC, P-y^fg^S • LOCKtfHU^/U 
( P L L |s]S&#P y *tttt) Tlix *K?T o u t 
T • L Izj&Wfitl* (PL LSSgtfpy-J'L.T 

l/»*Ctt») TU. 4ss?T o u t tfim^T • U Llcffi^ 

*ti^o 4s?t • u net*, tasnpc 1 ass 

5 0( T );BttiJ[ij73# ; 7'>:/5 1 , X<7fSW5^LT 

[0 0 5 4] »#[e]S&4 8ii. X-r-v^S\N3(D^T 

W»t±i73^D/A=l>yS:-^4 9lt»LTffi7D-r^o D 
/ A □ 4 9 iCfcOTli, rVZlWH LT<D 

D/AaV/\*- £4 9<Dtt7]<!:7 7 ^-PyPCOlH]^4 1 

[0 0 5 5] PCI (Phase Comparator Integrat ion)Ga 
SS5 01*. 7H>duU0KfcJ:yraj««rn*iiMBm«ttai 
EWtiTtU tlfc E F M«*lC**-r*«2**fl» 

P L C K attffittSOffitttttt&tttt LT^f 3, «k 
C5T\ ffjA.«T^-P^PCOlH]SS4 1 A^^-P^EK 
t*tl, PC I 0S&5 OAi«xv > ^;UE]SS<!:T*-tl-Sil<tlc 

HI^PC I 0SS5 0cr;^lttitii73lc-^x.^cfc5tc 
LTl^diT\ M#©»**»JBLTI"»*. <ICQP C 
I 0SS5 0©ai73t*. ffi*a««P-y^LT^*eHITt*E 
F M<g?<!:JS&ft{g*P L C K(7)S5K»M**-rit«[<t 
^CttfT'Jio PC I EISS5 0<0ai7Jfg^t*x 
!/5 1 MX-fyfSW5^LTXY7f SW3©SS 
? T • L U:«*&?*l5 0 PC I 0SS5O(Dai73 

fi^^X-r 7fSW5^7fSW3 LT*8#[°] 
SS4 8lCA73?nfc<tLfcJl^luli, *8#[E]Sg4 8frS 
*73**l?>«»fI^D/'A □ >M— 5* 4 9 lc£ »J T±U 
WEWC&tkZtlT* teffifSMft^S • PC<kLTtii7J 



[0 0 5 6] (2-b. C L hlS^IslSS^i 
file) «U»T\ C L VV- <ffls]B&2 5 AtC«*.SnSC 
hiS£l°]S&3 5<D«fi!clCO^TiKB^f ?>o 

/■»»<© sbimk- K(c«j:y p l lh]ss^2 sb^v 

C O 4 4 ( P L C K =4. 3218MHz) TH5t* 

S&&2 5 A(DC L V-Jf-y-y h8S^[s]S3 5 fcfcl^T 
& C L VX+tV^- KB*IC«\ ili'JWi^S C 1 left 

7-9— ?K#J»*«fffl-r * C <k < > PLL EKtfP7 <7 
?Z J: -5 ICC L V*iJffll*fT-5 £ <btfom£:S:3= 
[0 0 5 7] clclT. CLV*-y-y h»JEI38»3 5lC 

^tCOt>Tlft^rSo CLV^-y7hfl(t CLV3S 
3 3lcTfiiaj?n^C L VilJgtiS$B<kJ:biS£- 
?T-3<DT'fc-5*\ H1 (CfcytJMBLfcfc^CL V>SS2j 

^v-s^ 3tcT«**+i5c l vmmmmtLTit. ® 

ISfi^RFCK/64WV7MD7^<!:LTEF 
Mff #C0X <y 5/»^* r> > h f ^ C <k icS-^X^^f £tl 
5 E F Mfg^WJSaiaif «T'»*o C<Dtc&. C L V * 
-y-y hfit^Biy if^ffli LTliv E F Mfll^lXyit 

ztznzmtemcKifc-zvz&mtii&Zo tct£u e 

FMfl^t*. 3T~1 1 T©EI5HMfrS**iWy<D 
^ftl^^? C L Mt-f v hfilO«*fiii«'JMi**46 

[0058] ::t\ E9> iaio N eii k 12112 

lc, 0~FF$T(7)7C<D8fc:^ h 9 ©^tl^tUCtt 
J5LTE FMlVn- K*n^2 5 6££y<DE FM9 
— K (14tf7h) *^-To OS»)EFMt«r-7')b 
iKDEFM^-Ktit^^^NRZ I 73iCC0/\ o 
/UXS^l^t^tl^tcDT, ffi^T#E FM7- KlC 

EFM7- Kittled WE FM7- KcD/\°/l/XSfe[2l 
» (OftJ rij <OW0 ^fBLTL^o 
[0 0 5 9] dCDE FM7- R*. 1 4 If y h T RJtB£ 
1 6 3 84 (203 1 4^) <i(0/\°^t — XDtpfrS, 8 tf 

©7\ 1flc rij <t rij topple roj 7b>2oJ-x±A^ 

( ru £ rij ©P^RS) tLT»'>SIEIHHKj t 3Ts 
»^:SI£P^I'S6 ,: 1 1 Ti^tlTtN^tOT*^ 

[0 060] EI9, 1211 0. Ell K El 1 ^% 

E F M7- KtCOL^T^L/c 1 7- KrtCOJgfeEUSS-ft 

StclHllifl (HOE FM7- K : 4 7-K 

5g[Hia2[31fflEFM7-K : 5 67-K 
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SIeSIS 3 @<D E FM7- K : 1 2 07-K 
£$5[s]i$4|I]CDE FM7-F : 7 07-K 
filEERSENDEFM^-K : 6 9-K 

[006 1 ] C^'J, 1 7- KrtWT^OSieiHltt 
I*. 

(4X1 +56X2+1 20X3 + 70X4 + 6X5) 
/2 5 6 = 7 8 6/2 5 6 

[0 0 6 2] CCT\ E8lC^-TJ;3lC. EFM7 U— 
Lxlf[ 1 T+1 1 T+2T (O$yEG30) 
y^/W-Vi, 1 4 b-y h<7)SE FM9- KRfllClE* 
ftTl/»*3 b'-y \*<D^-'sytLV htffe^o E 

FMiv^-Ksnsf-^maTSsti^u $ 

(7 86/2 5 6) X3 3+ (1 /2) X34 + 3 
= 12 1. 3 2 [0] 

£:£3o F33j >t-: /^'jx-f, "t 

7n-Ki:LT©7-Ka7S , A D"3 4j li^-v'V 
b-y hcDiiU T3J li->>-7M°$-V<DJ=i5[H]i&T-25 
(IH8#Be) 

[0 0 6 3] £<Dtctb. E F Mfa^^iHHifclWis 
(1 2 1. 32X7. 35 [KHz]) =891. 17 
0 2 [KHz] 

oft7*-77hTH E FM^H^n^PCM^-— 9 

36\ ^Wcfcl-'TliiiSiESffit&So *CT\ ±IBE 
F Mfi-^tDT^jSftT*** 8 9 1. 1 7 0 2 iCg^S 

Ml£>*:tfiS<tLT9 0 0 K^iS^-r^C <!:<!: "T^o 
[0 0 6 4] flJ*l2'*R^M°£->^-6 Od EUX 

tt» 1 y>7)Umm&tcV(0¥-i%\£-y hDt#2. 2 7 b" 
•yh<fc&y. C©tt©E F Mff ^<DJ1&2&# 7 9 0 K 

[0 0 6 5] CCT\ CL \IZ-¥v hflb L 

T££fIJg©^-i>>£W?it&/ci6l;: s E F Mg&lC 
fcl*T««*l { '.hSX % *fc2xy5> (2 05© 

8 5fiSTfe^<7)lc3>tLT, ^-TVf- *<D&v>*VU 
©^©E$E0$fc#2ET&££fS;rr££v EFMff 
7 5 0 K H z»S£**C£!t«M>*oTl/> 
cfeoT, E F Mfl^©Jiaj»©tf'Cx«> titS'9 0 0 
KHz~750KHz CDKEKC??£-f LTH,& 
It*'T'?5. ffioTv CLVi$Jg<hLTli9 0 0 K~ 



7 5 0 K<D?£lZtpi[jmmtf i &>2> , t>C0i:-£ft2>Z.tlCtZ 
5„ C*i*7*©lfHfJU:«£t\ *StSfi«»B!Kl!:fil^Ttt» 
CLV^-y-y htS^0K3 5lCt5^Tfg^*tl*CL 

K, Sf\m*7 5 0K£mm?Z*>(Dt-?2>e 
[0 0 6 6] CL V*-fv hfS5©E]Sg3 5 £ LT\ / 
-^/U^E- KB9lc«M6r*C L V^-y-y F-pr^iS^Hl 

© 7 □ v * IB IC/Tx-T £ 5 lc L T«fi8T SCitfT^S. 
&fc\ E13lCfc^Tlis EI2lC^L/cCLV^-*[2lK 
&2 5 A<DtSJ5fc#tC^?ftTl^#\ C©*J*lC3^ 

[0 0 6 7] E3lt«, CL V2-<fy h&j£0«&3 5 

5CLV-5»-y-y ^nJ^|g^lH]ieS3 5A(D*M)l)%?n 
Tl^o CL VS-y-y h5JSiS^[HlS3 5 AlCfct> 
T> *r7>*SI?6 Oli, C L V^-y-y hfiiKOl/TT 7 
-yy-S^V^Vh^T^o $fc. -bUO^ 6 1 t*, S 

/j^lu-VT.^ 6 2 Rt/s*fii u^x* 6 3 ic-^n-Fnts 

J#7*-*lT^£>CLV*-y-y MI©S;M§ (9 0 OK) 
t«/Jx« (7 5 OK) t*»WLTai73-r*. -tr 
•y h/'J-fe-y h-ffl?6 4ti, *7r/>2g|?6 0 (cfctt^*^ 
>M*Wbfcfii (9 0 OK) tteitctZlClDOl'ZW 
6 0?t7hL Mltfg'Mil (7 5 OK) 

■z>tz£2. aSilHtn- Rl^L D©X-y •y'tf«i?n/c 
<h#tc*-i7>'5'g|56 0teUb-y Htft*fft)*5. b-y 
h/'Jb-y hg|56 4(D-tr-y h-A^iiffi^lct*. ^^V^SP 
60ro*r>>hffl (C L V£-y-y HI) tffc^filiifc 
ofcCt*«ai^'*«*ffi*aW6 5<D«taiai736 ,! A73 
Sft^^KfcoT^o y-bv hA7Ji*?U:» 

11^©x -y v> £x -y v^tib0Sg 6 7 lc<fc y «a Lfcfcdi 

^3 5 A(c«»*ti**J»fHtS C 1 t LTlt. □ 
-RIf LD> P7^S-LOCK<!:?tl^ 
[0 0 6 8] 0!lx.fcfar>>*9S6 OlcSxfLTP- Kfl^- 
LD^v/X^AziVhP-^l 4J:»Jfi»&*tlfei:f * 
<!:, *^>^SP6 0t**^>|-«J«8fI*P-KLT*r> 
>h»f^*BII«Jf *. CCT©«JJBfiltt»^fiB (9 0 0 
K) iiS/NI (7 5 OK) ©-5-6^6®H3]*ffi6^ffSc»C 

Ltcm-SlClt. 9 0 0 K<£>C L V*-f v VWkU- K 
LT. *^ii?S5 7 5 0 K^affifi<hLT^r>>7jr> 

FCK/6 41CJ;^J11M»«^F SlClel^Lfc^'r 5 > 
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? 'f? av?t LT«!i7iaraa»fi* f s tMmiHx*. 

ZCT\ ±IE*'7>*gP6 0IC£ZW>1dO> F»fE 
tf»'NI (7 5 OK) «T«*t*nfcir*^» ft'NI 
^tUpP6 6lcfcf>TC L V£— y'y hfltfft'JMttCfe-? 
fcC£*ttaLfc«ttl«ft*W2jU -feyF/'J-feyF 

T\ ft4V*flS6 0?l*S*fl (9 0 OK) S*-»h 
g «MI <t L T T 7 y y * * y h *ff 3 fifties y H*3 £ C 

ytcfc-pTt*. y-ty tftfrfrVTvyts^y M«ny 

[006 9] f LT. *^>^flJ6 0O7 T yy*'>> h 
(9 0 OK) ^T^^nfet-T^xhv ft 
*««*»6 5 TliC L HI#»*ffil«:&o 

/"J -fey Fff6 4fr6li-fey hAft^UA^rti^^ C 
tUCcfcoTs **>*»6 0M:*'.MI (7 5 OK) 

A734*TICH l^;l/©Py*fg^S • LOC K (->Xr 
ZxZlVhP— 5 1 46^ai7D*n5) ^A73*tl^$ 
T\ OS'A P L L@Ktfny*Lfc£*ft*tt«£fc 
±SB^)<t'5lc Lis ft'J^BUv ; X^6 2ST>'S 
*fit UvX* 6 3 K^*nTV*»*ffifrS«'J»«<D 
IIT'C L V*-yy hfi^RT^-T5J:5lCZ*-n^o * 
LT, PLL0ffitfP77L/tm?nT> <f*-:f 
/USKATJiS^tCHU^KOP'y^fs^S ■LOCK^ 
A7J?*L*.fc. * * > *gfl 6 0 lt*<Dt> *>h»jfP£f? 
±-r^>t«lc, zwt^oii^y MI (CLV*-yy 
HI) ^^LT£ll73-r«J:3lc*ti^ W±Oftf^ 
ti\ yumWTZ/-^)^- FBtlCfcttSC L V7 + 
Wt- FBSlcfttoftSfc^T'fc^c 
[0 0 7 0] &3b\ ±fB4i)i)6lcfct^T, tl^y'5'^60 

(DT-jy-hoyvii^oyhoyvcn^mTU.^ ef 

Mfcfy F *©tta«S*lc*^t^TtT3 * 3 let" £ C <!:*> 
^StlSo 0<J*.«\ EI^L&l^E F Mfcfy F^ttlOU] 
SglCfcl^TI 1 T (**EIEHM) (D/i*-y<0¥-y h 

[0 07 1 ] (2-c. Z-^l/^E- FBf<D©jfF) «5f 
T, ±IB«fiEtCJ:^P L LV— «2 SCDy-^/l/^ 

li 1 teilOC L V lc<fc y SlElEK^tiS J:?M»* tt3 

£zmfrm L*j»w:fTfcn*t'"t,<oi*ti 



[0 0 7 2] y-^l/^E- FBSKfcl^T* IH 2 ICtVT P 
L L+J— <tfls]Sg2 v7?i*a>hP-5 1 4^ 

-y^SW2l*4S?T • NtCSNRtftlSCiTs PLL* 
-y V 4 0 lCT<5J#x!rftT^3 P L L 

*-yy HHjett#*lM»4 6tc#aeT%«fc?(u7rft 
$fc, X-fy^SW5(i, ^-F^y^jifi^s • 
NWK£oT*7<t£3J:5lC$iJ^;^nSC:<bT\ PC 

[0 0 7 3] ffiljttfXtfVK/l/^— 

/inS^^-fXf 1 
KPy^T"? FKJcoTP L L 0Sg(Dn y ^^WSB^BEI 
J.X±li-rtlf;:cfca^^lCti. P L LEWgfcdy 
TWMMWfffotl 5 * 3 IC T £ fcA6<B C L V X +• -V > 
t-Klc»ffr*. PLL@(8««Py^ 
LTt^CCt^S* P->^«-^S • LOC KtC«fcy»J 
ffl-ZtlZX-f y^SW 1 , SW3lcotNTli, Sflg^To 
u t*>4S?T • ULlc*fLT»tt*ti«<t"5»!:WJW*n 
5„ SoTs CLV+f- /+C0K3S2 5 AlCtJ^SlJPlttg 
3 6lC^LT«s fl^CLV-PiU '0' ©ffitfA 
7J*tls P L L[s]SS^2 5 BlCfcf>Tl*x FCO^^V 

^ 4 5#j© v c otf ^jassawgnjMBsss^wjfii: 

[0 0 7 4] ±IE©«i:3tcLT§X-ry5 1 <D^y^^.« 

wmw&THt. p LLms&^2 s AffllJ^c^5t^T^i^ v c 
o 4 4 tf^i&Hatttft* * 3 ic-rsfcftcDgisgie^ 

Si!:«!:T\ 7'^-pyPCOIi]K4 1 ©ISttittiTJte*"^ 

T^#6+lSMM^|J^^^l^t^s • Et*spgs4 3tc«*g*+i 

T&^.fc^tCS-nSo ^-LT, X-<-y^SW3lCfc^TSfl5 
?T • U Ltfim^T o u t IzmLZmm&nZ^ZZ. £ 
T\ F CO*r>>^4 5£fii*T&£g»PS![H]S8&4) 
Sll73^lJPil» 43^LTVC044 lC«*gTTnS C <t 

[0 0 7 5] tWt^P L LEE&3S2 5 BOiJj^iiL 
Tl*. FCO*r>>^4 5(CT*yx*/WK©«JMMI 
§FS (RFCK/64) ^»tp<7 P -^7 i: LT, VC 
0 4 4flDajfiffl*tttC»-Sf^T»6tl*Ha»fl|-«*P L 
CK/3 6©a«»ttfl«H-3B*tU C(0W-»WeiR*. X 
»S4 6tefc^TPLL^-y-y hH^{I (PLL*- 

yy hia^fiu^x^4o©aj73) tttntz* *l 

T> C©-M««4 6(Ddi73^7 T y^4 7-*X-fyf SW 
3^«»lH]K4 8-»D/Aa>M-^4 9^^LTJl>ft 
KMRttflftS • F C t LTDDSS4 3 KttfcStl*. C 
£75i^. IMB^CDffimcD/ci*^. hb-->y ; E- F^S 

^?nT^s«jsic«s<trs<t, »p»»4 3ic«7'y 
pypco[°]ss4 1 (DiMjimmzftiz^zLtfrz. v 
co4 4i*. fco*^>">4 5M<Dmm&mmm^s 
• f cft^ia^n^yu-^^iCcfcoT. *©flia«fi 



(15) 



ftfflW- 1 1 - 1 4 9 7 0 4 



fPLC K/3 6#P L L$-?>y HSJ£ttfcifi-3< «fc 
5 Kf&W**l* CfllCfcy, VCO4 40) 

Ru*ns LT»j£*ftfc«t"& 

JI&» ( P L C K =4. 3218MHz) .fc&^J^UURsliLT 

L L 25B&VC044 6^/l>J1 jft»T-@ST3ftl 

tcVimz&Z *><DtflZ>Z. <h6>T^£<, 

[0 0 7 6] iltUcttLT, C L V-t- <f?[I|ft$2 5 A 
T"l*. CL V&/t7J7>?3 3fr6aj7DTW5>jlll1f$8 

C L V*-y-y MlU:*tLT;#S35 3 4lcTtt&£fj-5 
ML CLV>-y»y Ha3ESK35Ttt» fWCLV5 

-y-y h«*Rra-r*<t5tc*n*. o$y* clv* 

-yy H8J£EIS3 5£LTW\ El 3 icTlttSE L/i C L 
V*-yv hRl*K£BiS3 5Atf*mU PL LESS 
^□•y-j7 (□•yy-ffi-SfS • LOC K = H) Lfch^ftfc 
tt9MM§£ ti« £ E 3 ic «fc y lfle£ l fcifif^ ic =t y , 
CL V*-y-y MI£S;tfI (9 0 OK) ~*/JMl (7 
5 OK) CD®lllT ; 7.-f'-^-t+?.ci;-plcLTpJ^?-t+-5 

5C L V$-y-y h«l=»T*3H£©C L V3I^tf$fi 
(CLV3&g*r7>*3 3<Dtij2j) <DM#ic<j:y«#<=>ft 
«a*R*1ta(C»-5H"T, E F Mi^OOMtf P L 

l Ess©? i z&frmmiz < « «t tc*<7>@*siit*M&iffli3- 
mm l v — p i*i)DSt§3 6 tc*tLTt*««s*nr» 

liU '0' tfWftftiT^S. 

[0077] ::t*, ^tfvK/i/^— 5r2oiHMEajsr« 5 

7xAa>ho-7 1 4fr6H U^yUCcfcSP'y^fs^- 
S • LOCK^Jtl/ctn^ MHWiP L L08S 

Kj WW?**©"?****. CflDiMMbft*- KlcfWr 
L/c<h*tl£<b, CLV*-yy h SKEW 3 5©*^ 
>-SigP6 OlCfc^TpJ^tlTt^/cC L V*-y'y MI 

CLVMWcffll^CLV^-y'y hfiS^LTSftESn 

coc l v-9— ^ic i oo^jt^tt^ien 

• LOC Ktf H U^Ui^ft^cltlC^y, CLV 
+f-7KlH]SS^2 5 ATlix X^7fSW1 tfaS^T • L 
IC« 'JifcSci: T'»a*» 3 6 lt*f LT3H?t<0ttfflK* 
flfCLV - P #A73£ftTs 2E&<7>ajSIR&1ff*lC L 
V-StSDS?tl^.„ ^LT, iC0J]Q*S3 6CDdl73tC 



^ 2 6^ C L V$iJ®7m5C<hl;:£:3 0 
[007 8] $ fc. raJMW^- Kj t *n* C i: 
T\ PL LESS&2 5 BlCfcl^Tli. P-y?fg#S • L 
OCK (HW) ICcfc oTX'f \y S W 3 ^SSr?T • 
ULfrSaft^T • UlCWyet^CilC&SWTdo* 
Jb\ /-7jl/t-KT(i. X'r-y^SW5li7f-7<!:?ti 

Tt^cticfcy, pc i o<Dthf3a*ytte 

*A «foT> «»Ih]K4 8<DA7DI*^— C 
<D/cA6, aflMWK- P L L IslS&tfP -y * L 

»8dR»ffi9S • FCi LT&DHS&4 3 (CATD?*!*, 
X^y^SW4#*><h3-tlTl^5C<hT\ 7tP^P 

*A a^8)f^-KB#<DPLL0SS2£2 5BT(i, 
WWi^S • EfcttLT±l3HsMMK*fl»S - FC% 
SDH LT'&ZftZWE.imcJ:'), V C O 4 4 <0fi}fiJS2Z 
»**J»r * HiTs p -y * L/"ctt«l*»tt^r * J: 3 (c 

[0 0 7 9] £©J:3tc*II]&CDJ£!tITH*. S-^fr* 
-KB$WCLV7.*l'> : E-KTtix CLV3Jg£PL 

jiC?/c46roB)^<!: LT. 151 1 5Hz (=9ms) 

r> fifJRcTD CLV V- #19 WKJ: U St^JlSSlC i'JEFM 

fi#roi<yv>U{ cseisift) ^Tj^v^-rsc-ttccty 

5CL V?-f 7 hfit^MMlcS^TC L 

tt«e*fl!)«t 3 7-9— ?K08HR*gijai9!»** d t ft 
<, ^tcfiSBSftlEl^^SlcJ; y c l vsi*^-?-*' 

ii*H£B9flDC L VWWtT-lHlttJRSWyjJSjlSi&BJtP 
«IC— JftttroigilRtcKoTCL V#J»**frr 

*ti^**jEw&c l v+j— mmtfnm 

[0080] $/c, «ij^«'cl vmm<nttmmmzs w 
XkTim 1 3 6 p s t*5©ic»lt^ *mrn<»Bt&? 

t*±IB<Dcfc3lc9ms <h?tlT, CO^tcti, ^64 

CLV^-y-y htttfRlfci*ftfctt«#Sji»L7\ 
iiSSBf^t- Ktc»&r*C L V^-y-y Hl^Kft* 
+l^d<tlCft^.fc46s CL V^-yy hfiS«PTffiT-»y 

T. ffl|jltf*iSllfife*ff3«t3a:«lfi8i*nTf 
Tt», *HSS(7)ffJ!g(7) PLL/CL V+»— <KI3KlC«t y 



(16) 



ttBUT 1 1 - 1 4 9 7 0 4 



[008 1] MIC. *HSS03^SITti, C L V3&t©ft 
aMU* E F MffiCi -y *smc&-3^rc*><D?&ZC £ 
t?5. croitSlMI^J^ltf^x^Anv l>P-7 1 4# 

©«»t i c +i^<D^^tii-r ?> J; => izmmr z> 
(omm^m&ftc j: % i ^ -ttxg^*?«icKih-r ^ £ 3 

3 3 KTf+M^tlfcC L V3&t<§©C L V£- 

ffv hfltc^r^Mtt^meocH («a»±so%) 

yxt°V K/l/^-*©*^ **JW**15LT\ ±1SC L 
VjlJgfii©C L VZ-¥y hffKttrSMStffeeKH 
F*3 <«a.tf±3 0%JJU*9) U C©i6H 

[0082] (2-d. V7h'?i7[C<fc5CLV^- 
l»TOIWHM*) <tC5T\ y-^/U^B- KT©C 

^-Ti)fc46cDtSfi)6l*s E13lc^L/cJ:5%/\- K^xT 7 
tLTWCLV-Sf-y-y h pJ^iS^IelieS 3 5 Alc-ft*. 
Ts v'XxAnv hn-^ 1 4C0*JSPlc c t^> i t,cc><i:LT 
77 h'i'iT'lC.fcyil^-rSo.htRlSg^Tttl^o d© 
«y*«s C L V^—fv hpr^iS^(HlK3 5 
A^tfBSLT. ->X5^P> hP— 7 1 4tC«fcy«*feT5F 
ft5C L V*-^ Mt£;JiEtm3 4U:A7rr£<fc5tc 

[0 0 8 3] ^rZ.T\ /-7M-KT'©CL V7+ + 

troiJW. $/c. WfcOMyHMTO, CLV7*t 
[0 0 8 4] ffittBfrSx-rX^OBSOfc 

»©»f*#»fMP 1 5 (cfc-^TStotifcc t*«mr * 

tts v/x^Apv hP-5 1 4ti, 04lc^-rX7 1 'yy 
S 1 OOtcfMf U rt»©*-r7-flM*IBfHMT I M 
E^OtC'J-b-y h LfcSL «<7777'S 1 0 1 tCfctN 
TXfc°> K;HE-$ 2 ^3S»lMlc[alJ£ISE»I*-e-*/<:46<D 

ZMfiTZo -o$y. i/>totf>*xtf> K;l/*y*£i,vb 
ftSISffrbsms+u ctiKcfcyxtiv K;u : E—S»2tt[si 



[0085] Xf77S101 (ommtmT Ltcmt. 
7t->7S1 0 2\zte^T7*--h7,-V-tt*Z/£? 

«ttsifti 2 (iai#Ra) £M*Tm/5K;5rft3x*-*jx 
x +f - <k ; u - t/su sp ic n ft r % * t» © 7 * - 1> -> > yiw 

> (-P-7 1 4T1ix X^-y 1 0 SlCfcl^TX*- 
* X +r - «ffH«l BiE IC frfeft fcttB t £ 1 tcfr^MZ 
WWJSJtffoTS 'J« Efl U 5tlfc7 *-*X-»7- *" 
;U- 7 lc <fc * ? - #*J» ftfcttJB£ * o/cCi 

tffyai*ft*£Xxv7S 1 04tc,«C;o 777 7S1 

VK^dJ^-r^c cniCcfc'J. #EW» 1 2tc 

[0 0 8 6] 7?77S 1 0 5Tl*> P y^^l^S • L 

"6, P L L0Htfnv?Lfctt» (EFMlffr57U 
-Z*->>^^3giElC«iajpJBB?tli>^) IC^^A^S^ 

tfw»j*ti*. fefc\ iIc:^T'^rJ5^! ! ^iiSPg^i:^5l^T, p 

L O C K = L T&tltf ) > EI2H:TUJWLfc«J:-5lcP L 
LES&&2 5 B«, F COA77^4 5 ©ESS^f M 
Lfc V C O4>4>JB»R(0SHiMSIt)f^«^5 * 5 lz*<D 

[0 0 8 7] 7777S 1 0 5lc33l/>T\ 5feOXtf>F 

;u*y-7«vs (s 1 o 1 ) tc.j;oTiHiii*-a-enfcxt° 

y^Lfc^lC«oTPy?«^S • LOC K = HT-35 
*Ctfl<!pJ»J*n*i:s 7777S1 1 HcJt*. 
H-I'MITIME« '0' icU-fe-yhLTx 7777S1 
1 2lCJt€.% 77 7 7S1 1 2 7t*. PLLTOP7 

© tc 46 © wvus^si^ * n, mmmfs c t ic x t 1 

7 7S 1 0 5(CM5Ci:lcJ:y. P L L [s]%©4XfB«K 
H-r*=fc3lCTrtl*o 7777S10 5Mlif 

t5777 7S 2 0 HZtSVZP L L08©Q7 7ttl 
©WSiJjffLSti. MaiL/c^^lc. fflfGF SICCSCTP 

«aj@K2 6^6A7:T*-tl?>«^G F s©tt«*«ar 
ZZtlCtiT&BjmT&Zo feiT. PLLUlSSft^P 

•y^LTt^Pfiy, x^-yys 1 1 1->S 1 1 2^S 1 

0 5<Dll-Zftimiz£-oT. ^/-^l/t-KT'** 



(17) 



t#P*W 1 1 -1 4 9 7 0 4 



tltzCDT'&tllS. Xtv7S 1 05fr5S1 0 6Kjfttr 

[0 08 8] 1 OSlCfct^Tv P L L UlSStf 

P-y<7LTl^^<h¥ygiJ*ft7ci§^tC»u Xt'^S 1 

06-»si 07-»si o sicj:i)$as* >i ii^TS'n^c^ 

T\ mj£B$IH7£W\ C<£££<Dl*HgTPLLES&#P'y 

■T^iI<!:lcJ5:i.3!)\ Xf> K/l/t— ? 2 CDIsl&iilJStffiS 
**7FiIIET\ RlT^P^«ILTt>PLL[slSS^P'y^-t± 

ttu xf'yysi 0 7ibSxf7ysi osteite II 
^gi3 1 5 iz*s?2>mmc£^Ti5jftfr— ysco'E- k^be 

[0 0 8 9] Xt77"S 1 0 8lCfcl/>Tx y-^/U^- 
KT»*t*iJ»J*ftfc»^(!:»*» Xt'^SI 09iL 

roy-^i/^- Rc»f&r*c L VX+tVt- K<t 

LTf3SQiilc^7-r*„ ZKDXrvZfS 1 0 9<hLT<7> 
5QS;U-^>l*^lcEl5tcJ;t)lttB^-r^><t3^t ) <D<!:^ 

Vt- KWc46<D$Q3U:&fT -TZbK Xf'y^SI 1 0 

[0 0 9 0] |215lC^-r/l/-^>tcfc^Tl^ $fctc|I|3 
iC^LfcCL VZ-?v hRT*»3eig«S3 5AJC«to* 
»j^->7.7 i A=l> hP— 5 1 4KJ:t)fT;b*l£c cC 
?\ ->X^^P> 1 4lot}LT«\ 

CL V^-y-y hH4>S*ff (9 0 OK) <t8'NI (7 
5 0 K) ©HHBtf-fe-y h?tlTt^t<D^-r.So 

[009 1] E 5 IC^-T SQrStLTl*. 5tfXfy7S 
2 0 1 iCfc^T, ffilTlWfx MStff 3 41CA7D-T^*C L 
M^—f y MI (EHCliC LVTGiLT/TLTU5) 
«-*^SlCfS^L/i:^. Xt77*S 2 0 2lCfcl/>T\ P 
L L Sffi^P -y ^ LTl s £6 x l!j6Hco^T ! l £l JS l J^T'? <fc 

[0 0 9 2] 7,7--yZfS 2 0 2lCfct^TP L LlslS&tfP 
y^LTf *tW»J**lf£©-p»nWf» Xx7 7S2 1 
OlCJl^ Mi*pJXi&l«LT 

&<DCLV£-y-y HI*«#LfcSk EMtC^L/cT. 
T77*S1 0 5 ICjICt J; -5 lC?n^>o Ctll^oT, P 
LLB»#ny*Lfc:K«tC**IHy, Xf7ysi 1 
1->S1 1 2-* SI 0 SCDIl-7W!MlCi;-3TmftM'E 
i-Ki:65„ cnicWLT, Xt77S 2 0 2lCfc^ 
T P L L E]S8#P >y * LT^&^<tWSU*+lf=£>T-a5*l 
lis Xr7 7'S 2 0 3lCii^ C L M^—fy hflCDft 
■5V ht- FMS77 7*'?Vht- Kfc*ftTl*« 



1 -*S 2 0 2(DSQS^iiiTX5 1 -yys 2 0 31C»«LT 

t,C<tt5. Xr7yS2 0 3lCj>VI, T-yZftl^y 
h^E- KT*^<h*JSiJ*tLfcJS^lCf*s Xt77*S2 0 
4lciiiA,TC L V^-y-y Mltc-O^T. 1X?7^ 

y y > h ltxt 7/S 2 06 least?,*: a ic* n 

^■tct*. Xr'yZfS 2 0 5lcfc^T\ 1 XtVJt-^'J 
y > h LTXr7 7S 206 iCjltrd 
[0 0 9 3] Xr-yZTS 2 0 6(cfcl^Tt*. HffiWC L 

Ji^lCti. Xx7 7*S2 0 7 tcWsrtW SWsV* 
-RcA^Vht-K^Wy**, X^y^S 2 0 2K 
M3«fc-5te3-*l£o CtUcttLT^ CLV^-y-yh-fl 
«««*ffllcS -a T l/> & ^ £ W9J Stifc Jg^lCli X?7^ 
S 2 0 8 (CJi^-s C LV^-yV MltfS'NiltCS^/c 

■y h^a*^'J^'(l^cM37c^¥lJSlJ^n/c^'&^c^*X7 l •y^ , 

S 2 0 9lCjfttrCl<»:lc<l:U7 , ' y7 p *r>> h^- KfcWy 

&xm : 7t>nrcmzxT>yzfs 2 0 2izmz>£?iz-$n 
i.o *fcv xf7 7*s 2 0 8 tcasiTSjeisjRtfw en 

!E7Xt7 7'S 2 0 2lcM*J:3lCT*'ti^ Ctl$T'l« 

L V^-y-y hpJ$tS^lH]!S3 SAtWWiftm 
r/»a>ho-7l 4<7)5QSiLTIItT^ti^c: 1 i:lc^ 

£0 

[0 0 9 4] &3b\ ±I35aS»)^lcfct^T«, E3lcJ: 
y IKS^ L7c/ \- K x T 7 <»: LT0)W^lC2p UT, 77 7* 

* -i? > h =e- Ft 9^ yti 1 > i- KOD^y &z.b\ 
E FMt7 h-^<Dfi-;lUiemi::»^T?7toti*«i:-5lc-r 

[009 5] (2-e. 14 K^— KNfflJitlfP) 
I, PLL^- #EIS2 5<0*f«*-K^ C7-C Kt— 

7 s — 5« <75«*&^ ; £fTO T R A M 9 K^-* ^S^S L, 
R AM 9^e>(D9'-'SiCDm3i-ihUt 1 {gjSic^-rsa 

*u- hT-m*- a r cilery » ssf-ftftfns 

^E^fca«tCx P L L-9— #'[2]S&2 5©Brf^tLT, ^ 
ItlKB^-r^cfc^lcLT. P L L@»iJ)*t7ft-U> 
v'ta-y^UVv^ott^EietiScfcdlc Kt- 

[0 0 9 6] d(7)tg^ y- K^U-A-y-p-y^li^R 
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ftfflW- 1 1 - 1 4 9 7 0 4 



F C KKOl^Tlis CL VSfiStfa&SnfgjI (n>1) 
tTJrtt^CfclCttJ&LT, R F C K = n x R F C KICJ: 

y«?n*«a»«*ia*. *fc» ctudtttSLTv 

C04 4<Df&SJ3$&ty-^U : E- KB*lC»LTn« 
©flfPLCKMMt.> PLCK=nXPLCK(C 

cfcySTS-ti^cticfc*, 

[0 0 9 7] -7< Kt- KB^lcfcttSSX^'y^OWy 
»;Ut^S • NWK<fcoT\ X-f7fSW2i)^?T • 

wfljK<soy»*6n«o cmcj:*^ pllhsss^s 

B©;IEIIS§4 6K*tLT«U P L L*-?y hpTXStt 
3 9©a*i&\;&;rn*C£lC£*o PLL@ 
8S&2 5 BtCfctt5VCO4 4<0if'&Ji»»<Dg»!l3£ 
SBWRTtt. C L 3 3lcJ:yH-»J*tl/c 

E F M<t^jg>£»<Z>t**Btf P L L Hit LT3* 

SS4 6 fcfltlfcSft* CLICKS 
[0 0 9 8] $fc, X-f7fSW5T'lt K^E— K 

5<tdlC*!Hai?n. P C I ESS 5 0 <7)tij7J£ < Xl' 'y ^ S 

/t. p <?m^ s • lock tcj; y ^ijisp^ti^x-r -y =f- 
swi, swAowyssAttMHcofTti, y-^/u^E 

[0 0 9 9] 7-f Kt-K^m CLV-y-*" 
ES&&2 5 AIC£lv?li. CLV*-y-y Hftj£0S*3 
5fr5, Bfl£©Bf«KJ:8CLV*-yy hfl€XK 
H34U:»LTtib*rrSJ:5fc*ft3. o$y, »ar 

o)j:5icc l vs-y-y t-mit*j3z$m&h.Ki.\ in 

ICJ: y^ ^-T Kt- K«ftc«:» C L V-y— ?J?lHlttK2 5 
ATlis C L Vilgft^V-S* 3 3fr6ti57J3-;h.£C L V 
ift*1t*#±IBB!£ttfc LTOCLV>-y* Mile— 
Brr*i0a!«3ll*m§Sti*J:3lCs xt?>K;HE— *2 

BStCfc^TP L LI3»3fii«ny^LT03S:t^i*n*«« 
Ttt, J5DH3S3 61C«LT '0' <h LTOH^fllc £3 
ttlSMll^C L V- P^^ATJ^+lTl^ttlglCfe^^ 
[0 10 0] ±IB©«fc5SlE]8Sm!K^P L L/C L V-y 

-f Kt- KB$K33tt*C L V-y-#[E]£S^2 5 A CDC L 
VX**>g)fP (P L L0K£n<y?£-e£fc4&(DB)fE 

[0 10 1] Id?, mtfPLLaS&tfin-y^LT^ 
l/> <h l!r*lS <£ *r* PLL l°]Sg& 2 5 B tc tS^Zl*. F C 

oa 4 5 s • Fctmmzti 

%>>\,-7<D3i-\,Z&-z> T V C O 4 4 ft^/LNjDjgSJttClR^-T 



[0 10 2] fcfcL* "7-f Kt— K?W\ fuSEO 
SESIS4 6 lCfcC"*T F COij'yy^ 4 5 CQiiJTDttttfc"?' 
5PLL^-f7hfflti, PLL y*y h- rT3E[e]S&3 
9*^©tiJ7:<!:S^o PLL^-yyhpTS 
[°]S&3 9li. CL Vj$Jta?>*3 3CDE FMfl^Jgjfc 
$StfI£A7jLTs FC0^7V$!4 5 CQtBatfatf <fclT 

f^.«'R F C K/6 4<OJS»3Tor££fT-5 j^icarn 
* 0 CCQP L L*-y-y hfi|(0RlX«f^lco^T 

[0 1 0 3] ±i^<D^olC. F COA7V^4 
*tt*«fc»L.TS«i:fc*P L L*-y* MiStfiJIS 
©E F Mflt^n»Rfl(cS^< jBiMKIi^^tU I©P 
L L^-y-y h«lC«^T£J»«*nfc«»»K»I# 
S • FC(Cj:oTVC04 4(D^jll>SI!S^$iJ»-rSc: 
£ T\ V C O 4 4 teij|?£CQ E F MflHMXttflti: D y -7 

<h, JJQS3I4 3, »tfVC04 40>1S14»Cj:oT*J£«!r 

n*«ffija»»tc<tyHsr*«fc3iciRsRr*. — 

CLV+t- *|°]Sg&2 5 ATM. BUxELfcJ:-?^ 
fiHcJ:3C L V*-y-y Mifr&StltLTXbiy K/U^ 

-*2©aies«*»!i»r*»f^*LT^*. cot 

PLL mSg^S 2 5 B Tliv ±13 V C O(0(f 
©Sl&IMH&fEfcffoTs P L L[s]S8#P-y^-f3 (IP 
"6. 5H£©EFM«*JH»tt#PLCK«J».!:— ft* 
*) STIC XtfVK/U^-* 2<DEfei$S^±^-r« 

[0 10 4] ±E7'>Pv*li»(&»fH*!«U\ 0>J*.fc*3P! 
ffO^VX^E^JDtlC^LT. VC04 4©^S^jS 

COfcA6s 0J*.tf\ VCO4 4C0^gl«ia$-1 
/2»HLT«6*l*JS»»«*P L C K4>JH»ttRrX 
SSfflft^MH z~3 0MH zTfei.t^-r^<t^ 
«5©»!gm ff^P L C K £ LT»fSJS»«TaB5 2 
MHz 6tlfcB§^T P L L 0SgtfP -y ^ LTfl^O 

^3R<hLT> 2^31lcj:5^»)t^*^tenTt^<!:f 
ff^P L C KA^. 3 2 1 8MH z X 2T'P L L 

2 0IsltEi^^6fB^BE*IXy« t ^<h^:-SOtc4iB>S 

tttti^asTffi^oiJi^BiytfqrifetftSo siCs 

h^ y<7'Jv>ymrjii:lzis^T. PL L[h]SS^s 
P-y^*-ti-^PStct. ±iBL/cCLV7.+^ ViS^^H 
S?n«CtT\ fit*C0 1 0 OfSfMJtCDilStC^oTx 

r*.%e dtiii, ise*H:PLL*-yy ni««H3e<t*ti 



(19) 



#F*W 1 1 -1 4 9 7 0 4 



#jwwi5T*sofc<mc*!fu **as<om«T»» PLL 

Stt©t»>'i>«jft»iBWI»»OBrf^tcj:oT» VC04 
4(0»Jfi«*tttf E F M«*JH»ttK**(ST*3H£<BX 
tf> KiU^-* 2©3ijaiU:ia«r*J:3U:»«*ti*C 

[0 10 5] ±a?^J:dtcLTP L LIslffitfP-^LT 
l*ttlvKttfr6* E F MflWJISMRtf P L C KJISBi— 

auTra»*migiS2 6tcfc^T7U-i*-»^*«iiE 
ic«ai*nv PLLiu»fi«nv^Lrct*n*tt»tc» 

^L/ctS-tlStv ->7x^>hP-7l4if)^tUtl 
?n*Py?jI^S • LOC K#HU"</l/te<fcyai*lS 

n*, 

[0 10 6] CtllCfctK 7.-f-y^SW3lidfl6T-T • U 

LfrSairFT • Ltcwyjft^tffTJbnscitefcSe * 
fcs X-f •y^SW4««?|-Vi:?ti*C < !:l<:^^ 0 &J>\ 
X-f';fSW1li, -7^ Ft- KBStCttJ*? T • U L 

(BaCfl '0' fflij) ?H!£?»4. Z.<Dtc#>. CLV^ 
-#IsJK^lCfctt5Xbf> K/U^— 5» 2 CDC L VSMfflHC 
■^l^Ttiv 7»>nv*llSfrS*IIJILTiSJBa3*flreCL 
V - S lC*-if^TRt>tl* £ £ lc&3o 

[0 10 7] $/c, P L L0SS&2 5 BlCfcl^Tli. X 
•f7fSW3?/r LT»#[h]S&4 8 lCtil73^ n*ffl* 
FCO*ir>>2 4 5ffliJfr6PC I 0flWC9<7-< 

tpypco@84 1 ©ttutiirttea-^TWsnsw 

MMWflWS • E^X^'>^SW4^LT)3PSS4 3 

fctflHT'i* P C I ESS 5 0<7)ttfflSSMf6JatfiK»©«6a 
a**a»Sl«4 8 lc<fc y fcttLTifenstitfll^f 

^S-PCt*. jajR»ffi^PLCKiC«r*EFM«^- 

3 0aj733B s FCO*r7>^4 5ffllJ^6PC I 0SS5 0#J 

y o c n$ t- f c o -h i y * 

4 5ffll*»S«tt6*tlT^fc««»t«»t*S • FCCDg 

•mk, immmm^s • pcffsisaK^'ci/nBi 
frr * e n« c t ic & s . 
[o 1 o 8] ±B»mc*y» p l l ss&tfp y * lt 

PC I 0SS5 0ffliJCD7< KPv^EIttlRCDtt* 

isfii§s-pci, 7tpypcoism4 1 (D^mtb 

*J?**«**J«US*S • E*ftPWB4 3tcJ:y$«L 
fcWEtt'C <fc-3T V C O 4 40mfMttM«MWr«C 
<hK&£ 0 £CD<h3\ PC I 0K5 OCOdjTJlcS-^T 

»sn*(JMBiMMMs • pc (d/ap>m-*49 

tothM It. EFM«*ja*»lc3ft«er*«fc i 5lcLTV 

c o 4 4 ©*#wB*»*»jer «M««r«ttfifiM 

nypcoHB4 i©«JUai* (tefflJtRHeS) litefS 
ft^T. C©£*PL LEWBR2 5B 



<!:, VC04 4flD«»»pr*IBHa)*t*y» ss^wic 
P y * UVv>Wt t7ff- b V 5? *±>3»*KJI5tc 

So 

[0 10 9] ~~T\ EI7UU CtlSTltt^LftP L L 
/C L V*-#0B2 5©7'f Kt- K>»®»ff*» C 
L VffJMI* (C L V**— #Stt»2 5 AfrS^-* K 

www* K5-r^a*) v js&ttauHs^s • 

FC/ffifflfgMffl^S - PC, M'P7 7lIfS • LO 
CK^CO^lC^y^-To fly*.& ISiSt O'cfcVT* 

fttn. ilCOi^s P L L|2]SgliP'V?LTl/>&l/>CD 
T\ 07 (c) ic^-fJ^tcpyJMI^S • LOCK(* 
L U^yUt^nTl^o C PLL0SS&2 
5AT'«, FCO*'7>'^4 5fliJ<0IRjB«iM^-r*C<!: 
T\ #J*«'EI7 (b) (Cj^mttttlRStires • FClc 

j: y v c o««ffla»fl«*ijwa-nsc itcas. 

#>C L \l&—tf«j MlKStt LTfflS 'OttlTV* £ £A N 
6s El 7 (a) <7)<fc3Kl£$£tt*S£:U^>l/GQC L V#J 

< o B$jS t 0 JfiUds ftKEVH L/cC L VX+t K 
iLTCMfHMTJMU PLLIUKAiSpy^Lfctarn 
S1*!lS<t%5<!:. 17 (c) icjjVrP-yiMf-Sf S • LO 

c MiH u^/uicaft-r*. cmcj;y, tuaiOcfco 

IE, PLL0SS&2 5 ATI*. FCO*^>^4 5fll0> 
»£Wttft4«Ur6PC I E1B5 0ffiijCD^*^ttSI 
lC^y^««fc-5lC»f^-r^o f-L^ CCD<t^l2l7 
(b) tc^-r«*:5tc, J]Qm!4 3lCA73*nS1f^<i:L 
Tt*s )S-»ii(igMffl^S • FC®**HI*3l*tt<*«fc5 
(cLTttt*S^Sfg^S • PClc^ygfcSo El 
7 (a) CDC L V«JHI4AtfH7 (b) CDffiffiMM^l 
• PCCDb^;l/*i»^6»fr5J:-5^s CLV+t- 
*'I2]SS^2 5 ACDC L M^-f-j Mile— 8(f 3 J: d lc 
LTCLV*JWfl«fftotl*i:W»C» PLLH]SS^2 5B 
T'l*. PV'>*tl/c«<tl**i}tL^* , ;e>VC04 4CD% 

an aRjtPCMttJBO!) a» t * * <t ? ti 

^ Z. <t le^^o 

[0 1 1 0] 0d*«v *Hfi6CDJKIfiCDPC I OSS 5 0 (C 

Kp-v^m^ti^en^^p l li°]ss^2 5 b 

CD-7< Kt- K<t LTCDa^£#7lT^/ci§^s 3l*ii 

^*iJ8P»f^i*. fco^^>^45 fflijcD?stc j: y » en 
^iaaftCkMSA^s • Fcica^NT^nsci:T\ 

bu id? L fcttfPlc J:oTtt7"ft-bV v'CDtE^liHig 
?tl«o fcfcLx 7 7 ^-P^PCOIh]SS4 1 CDtH73 (S • 
E) iFCOA^>^4 5ffliJCD«ltbm73 (S • PC) £ 
?BiMitfRS5i:i:*5. PC I migs 0#«7l6n 
PLLSttj^Pv^LfcttlRTtt, FCOA 
4 5«4>ttttttft?fe«MaMN&flres • F C 



(20) 



f$ mW- 1 1 - 1 4 9 7 0 4 



icoi^T P L L EJS&tfn •> * Lfc8$jScD**Hfi£«J$ L 
^-□^PCO[°]SS4 1 OKSttJfflflPtS • ElctiTZ* 

c©t*©aa»»iMHfs • f citmmmt^v. e 

FM«#JH»»tcifilMLT»tr* , t.©Ttt«:ffc»» 

COES&4 1 CDifc7]K*tLT, PC I 085 0©imc 
*y»6ft*m7J#llO**ft£C£tc<fcoT* VC04 
4 4>tfi<D>JH£ft« E F Mfi^JHsftSWcififier *«fc 3 L 

[0 1 1 1 ) mi^T. ±&Ltc r 7<< Kt- h'^Ci/XT 
Ap> FP— 5 1 4(DSaSi!j^t L7> ±tLT< PL 
L*— y«y FrJ£Ih]SS3 9tC*rr£P L L£->r'y Ffil 
cDpT^SiJWiQJIIC-^T, 121 4 JfctfEl 6 ^#bb LTIKB^ 

cd Knyy? 1 ? F^lc<fcy P L LESgcDP-y ^tffcfTti 
7^S1 00~S1 0 8 $T-<7D*aS7bWT3-ft5o & 

fc\ 04ic^-r5asi!)miKicy-^/L' ; E- KP$co»f^ 

iLT^Lftm CCT«:iK^**«|-r*o fc/£ 
L, 7-T Ft- KB^li. C LV^*7 hffl*i«HJ£7?* 
££<!:fr6s CLV^-#08»1 CCOCLV-Jf-y 
•y Hltc» LTiR*T*J:5tcc L V(«K«Tt)hT^ 

[0 1 1 2] E4Kfcl;r£,X5 ; -yX , S 1 0 8lc£^Tv 
gift. "7-f F^E- KT*«Ct«°PJ»J*tl*ts X^-y 
7S1 1 OKii*. "7-f Ft— KtCjJlt^) C L VX+t 
V^-KtLTtDJOS^HtT^n^Chlc^^c CCDX 
77^5 1 1 OtLTCOCLVX+I'VffllSti. 06CD 

it. ->7xA3>hP-7l 4#<&Jffltff^SC 2£ifc*l 

W*«MI3T*«J:5K:LT» P L L *->ry h pf^[s]SS3 
9fr6tli7J-r^$ P L Lf—V'V Fffi^Rl^-r^o 

[oi 13] weizmrc l vx+tvt- K<o*yi£ 

LTli, 9t?\ X?y7S 3 0 1 iCfc^Ts PLL£- 

hRi^[H]ss3 9 6^eaj7]*ti?»p l L^-y y na 

(Hfcli PLLTGi LT/TxLT^5) 
"T^o -tlEP L L 9-^7 HB<B**ffitt» #lx.li'P L 
L^-y-y FpJSI§]Sg3 9lCA733-tl/cCL vmmtlO 
>^3 3(DtHtim^:SDJtTn^ Z.(Di\MS D TtCjtf 

LzmB*'u?m& k K"3i^T»*iii*i»£T*c .tic 

*y|g^5-tl-StC0T*^o $/c. CCD P L L y y 
FffiCDg^flt*. WiSLftCL M^-f y hfiCDRl^e 
HCDS±fflTfe5 9 0 0 k tcWJSr Sfflfi'KJeS n*. 
S/fcs P L L $ — J f , y FfilCDflt/NilfcraHStC, C L V* 
-y-y FfilCDpr^HCDg/JWiT'fe5 7 5 0 ktffgjg;* 



[0 114] CCD^ i/7,rA3>'hP-7 1 4ti. X 
T77S3 0 2lCfc^T. P L LEI8g#P-y*L.ZV3 
frSfrlC-^T^JSU^T?,, ±§BX^'y7S 3 0 2KJ3 
l^T P L L ESStfP •> * LTt^i^JSUzTtl/izCDT^n 
tf\ E14CDX5 1 >ys 1 0 5lz'Mts. ~*V.Z&^T, P 
L LStttfav^LfcttMHCfcfcffly* X?7 7'S1 1 
WS112-S1 0 SCD/U-yji&HlCcfc-pTjilgi&fE 
=E- KiCSIfflJrn*. CCDli^ti'7'r Ft- FT 

fc^C^fre, X?7 7°S1 0 5lzWtjLtcm 
P L LE8SIS2 5 BtCfc^Tl*. FCOS'J'V54 5CD 
ffiijCDIS6^6PC I ESg5 OCD^'T FP -y *0JRK*S!jy «S 

[0 1 1 5] Xx7yS 3 0 2 ICJJCT P L L \s\ 

»#□ -y * LTlvkl^W&JS tifclf^lctt, -y f 
S3 0 3lcii^ P L L^-^-y YWF>iVt>y \-=E- F 
tfIS77 7'*'5>(-t- Fi^nTt^^SftSCP^ 
TfJgU6MTfctl-So fcfcU Xf yys 3 0 1 -»S 3 0 
2CD«lS^iSTX5 1 -y^S 3 0 3 lc»«LT*fc*MIH« 

t5„ XrvZfS 3 0 3U:fcl^Ts \~=E- 
KT**tW9J*tl/-c»^lc«s Xf7 7"S 3 0 4lc5i 
A/7 - 7 7 iy ^H 7>h8t ,^^ 3o ccDT'-yy^^VFSj 
«"Jx«'ECDJ:3lc, 5fT, PLL^-y-yFffiRl 
SaWCfflf^KklC-P^T, Xf77"S 3 0 4Kfc 

^ TmseiKct * i xf -y y^cD-r y ^ > f 

LTx ^CDX^y^SSOeiCfcLNT, X?7 7" 
S 3 0 5lCT^fe.+lfd^k^fflt^ CLVjIS^7^ 
>^3 3CDtil7jfiSDTlC^LTmS^«3. -P$ys 
PL LTG = SDTX k 

icj:y, p l L^-y-y Hfii*s«T-r*jas**fTr* 

CiT777"*'7>f-^T9o £33* CCDi^CD^y 
Fifif^iLTli. P L L^—ir-y HtfJttCsKiLftC 
L V-Jf-^'y FflCDpTSKIllT^^ 7 5 0 K~9 0 0 K 

icwjs;LTass-ti««^i~«'j^cDP^iT\ sie^x 
t 1 -y T'fi c- <!: ic it* tfff *>nni# «fc < . ±iex t 1 -y y s 

304->S3 06, fe^.tMi, WcmM?%XT-y7S 
3 0 5-^S 3 0 6©»SIM^li:lBfta-tl* J bfl)Tttfi: 
l\ iJiftCOP L L^-y-y FfiKcWLT5i<S3(C 

IS^jnrcT'-y FRO : ^'i'>*r7> FCDfci&CD 

5 <t 5 let" 5 cl t t>%X 6ti^>o 
[0 116] 7T77S 3 0 3lCi5t^T, 

* > F ^E - FT* « i: WSU ?nfti§(C(i« 7r7 7 
S 3 0 5tC*Jt^T> ^SklCOL^TP/r^ilCc):^ 1 Xt 1 
y mcDr? "J y > F * LT7x7 7"S 3 0 6 (Cjt^., 
CCD«»klcJ;yCLViIlg*r7>^3 3CDdJ7J^iSD 
TttmMTZZt?:. PLL^-y-y HAte^T** 

[0 117] Xr77'S3 0 7ti:fcUTIi > ^ffiCDPL 



(21) 



1 1 -1 4 9 7 0 4 



ai*W5**u p l L$—fy hmtfmxmtznz^z 

-Klca^Vf^-Kfcfflyjft*, X^-yyS3 0 2tc 
MS„ CinicWLTs PL L*-y>y hffltfSAflKS 

■oT^te^tpmznrcm-gicitxT-yys 3 o sicji 

T*"J»jr*o EET» PL L^-y>y hfltfS'JMIltS 
o/fciwa^rftfcii^cttx^yrs 3 o 9izmtsct 
ic J: y T 7 -y v h Ktettl y Jfc jltfif fo*u Xf 
•y^S 3 0 2lcM^J;3tcS-+i^ 0 $fcs 7x7 7*5 3 

o 8icjj^TS^*g^*M#enn«v cn$T-<D7jr7v 

h^E- K^ftL/cttjgTX^-y^S 3 0 2lCM^cfc5 
K^ttSo CCDJ^KLT, 9-f Kf-K?©CLV7 
^-^V^- KTliv C LV5-f7 MltfHSTSrtt*© 
ItfctLT. P L L^-'r'-y t-fi^-pT^LTX+^V^T 
5 =fc ? K L/cC iT\ #J*tf V C04 4tfCL V>&SXJ 
■5V$t3 3©a*fflSDT(c»LTnyf RllB4ttttl£: 

[0118] co»$(cfc» mmkiztt-r^yy 

EFM tf y hfiOttaM&JRfcfc^Tfttotl* «fc? 
[0 119] Etl^T(DittB^(7)J:5lcLT> "7-f K^— 

KBttcjjit^p l LBKioo-^i/yyay+tT'ft 

- U v i/ U V v^tfcfcf * J: a loBMfc L fc C £: T\ 0tE 
«-aiC»-r *I«S»JSU:fi£*©S'X^?tt± 47U- 

i±-c&-ofc(D\zttLT, *nmwmt LT<D CD 7 \s 

— Vtf/^yyT^'E'J £LT4MJW hfflDRAM^R 
A M 9 <fc LT^ffl Lfc*§"g\ r7-f K^E- KBStCfcl^Tl* 
+ 3 5 000EFM7l/-At5: , Js P L L @£S<D P y 

?tfi*rti&i*ny, attest lt 9 o o ofgoaus* 

LTs P L LESSOP y 
ftZmmt. ^JR± 1 MHzlg©P77l/>7'?$o 
fcCDICttLT. **«©JB«Ttt±7MHz©SSP'y 
e.+l*C<hU:&ys fifoT, LT 
7{g©ttit3iJttcmT£>C<L#^#£<fc&3o ^fcu * 

AWC044 (D%Mm : ,&&* 1 / 2 #JB Lrdf ^ PLC 
K ici^' < S-SSM1§* ^ P 7-? t LTl^o Z<OZ£ 
*r-<3, E FMf H- K0SS2 2f£ttT*ft<x^-ITlE/ 

T^yz-'j-ymmisis&i 3tfifp lc Kic^ya 

=1 > h U—=7 8 <D R A M 9 Kfct-rSS^&^&tfSS^tii 

TLfcfl 6Kt*7 HSJgCOSMUl^SR AM 2 4*t^t^ 
ZiJR'J^iyX^^S^lCflcy fctfets 7 U-Av>-y * 
-v-: ^v£%i*-r 3 PLL/CLV*-* 



0 H ziSMiftlTt^C L V1t-#1W* 1 H z 

isic $ T-mmt z z. t # rnb-p* y » ^n/st clv 

[0120] (2-f. pT££S£»f10 .hCST, C 
+l$T-<DifJB£T-lis -7-f K^E- KBrflcfcL^TC L V£- 

y-y htft^[£]ss3 5freaj7j?+i^cL vz-¥>» mi 

LLEWJR2 5Bfl«» ±3iLfc , 7-< K^E- KBiLTdD 
■M^SfiroTt^ttlRCTC^ CLV £ — *fv hf§5?[H] 
SS3 5A^8tiJ7J*+l5C L V^->f"-y Mil*£E*"SC 

$y, P L L 2 5 B <t LTM\ %\zmW Ltc?* 

Kt- Ki LTroKf'Flc.i; oTP-y *? Uy->'«^?ti 
Tt^«!H (P'^UL^Kl) OtiT, CLV^ 
-?V hiS^lH]K3 5fflC LV9-T7 Mit&s F/tS© 

[0121] m&v>&o\.z, ^.nmwmw* h^e- 

Kwifi^tc «fc y ^ en^ P v V b D/AP>/\" 
-£4 9. »lW4 3<0»tt£VCO4 4<OH»»Rr* 
Si5HlC^ofcEHlF , 3*M*iiE*nTt^CC)T\ PLL0S8 
3S2 5 K : E-Ki;LTCD»5mcJ:y'7'r KP7 

-7<b*tifc«<Hlcfetl«\ CLV^-y-y f-tS^[2lSS3 
5©C L V£-y-y h^I^SMlS^LTt, CLV+f- 
#0^2 5 A«, KE*tl/fcS6«K0C L V^-^'y h 

T\ P L L SSS^ 2 5 B (D P -y -7 L/£tttttt<i»**lT 

ft^SE^ixy^Rr^^^fsc^^T^^o -^s 
y. m^mfriULwzzLomfriiiLmtti^Tzzt 
ft<n£.mmz*jmTz>z£tfv : £z> a tctzu clv 

£-y-y MI£gft©fItctoT^<$T©pIgX^'y 
y*^^:*<SR5^v C+l^7 7 ^-P^PCOlHlSS4 1 © 
Py^KH^jl^EiTP L L0SS&2 5 B<DP-y-7 
mtrtlZL^Oo ZWtctbs. C L VZ-fy t-mopi 
^x7 ymit. P -y -7 6M*-rnsu J: 3 lc LTIS^* 
ti^'^gft^i), *HS6©^!te©JS^ iitS^)tcfi2 5 
/\°— b> hcD^X^-yyUAMfSn^Av Slffl±tts 

1 X =r >y ^fe fc y 2 M- -fe > h J-XT <t "T tl«'<fe ^ <t 

Stlfc. Xx-y^ORl^^P^PI^, C 

L V+7— *E]SS^2 5 Alc^tSx-f X-^IsllEiSJS*Jiai 
©il^iSS-^, FIJB«aSIS2 6/)^A73*n*(l*G 
F S ffflfSttiNj: 3 let" 5i LTiS^* titi 

[0 12 2] 0iJ*.«'CD<r>i§^ sraiSB^cfc y»6 

fefJ^fclt. fcf-y?- (*K) RtFW^ilJtOnr^^nfc 

fcS^ffl^tiv Tj57|-'7-Z3:i:(Dt^Kbi)+— hv>X;K 



(22) 
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»s «>j7i.arjt(c*a*Atcj:ya«SBi6*tiT«iy, c 

cfcl\ 

[0 12 3] &3b\ ±ESIJ6<Dm«li:LT»tt§Lfc , 7-f 
B*«■^c;fc^^T*»»ltfR^tfe7 , **. $fo ±1311)56 

t=v x ^ * x-r T'icwK-r swssntctt LTtiiffl # 

nstroTtifc<. ^rociiLt, ffio*Sttcj:% 

[0 12 4] 

L L 1 t - l/V^'MP 7 7 U>y?7 Y 

itjRy l tc v c o v>m mm £ « IfiOEFM fl^JH 
lc«jy»5l*fiL\ ±E»#E»©dia£CMfflMia[giS 

<t * fin it l fc m t> iz <fe o t v c o (Dmmm tmt 

*<fe3lcLT^*o cntCcfcUs PLL0£S«\ V—tf 

9T, ^-rXf |H]eajSH:*fJE5-r*EFM«*OJBa* 
Kifi««-*«fc3fc:IM , rr*. c<o*SjR» UNTO**?? 
V - U > □ •> -7 U > 5>l*» V C O QftJ&JS 

■7-f Ka-y7«ttE6^x.6n^JIi:lc^:y, ^/c'ttT 1 
-f X^©I=HE^a»*BH4:-rs»«i4ll6fl { lRJ±*n* 

[0 12 5] $/c. ±139^ K*t7"ft-M9-T K 

□ y ?mmzmmT%<Diz3btc y . #j ^wrse*© <fc 3 ic 
2 mav> p l l sisii^si: pll <mmft i 

3i*^lcfi^T V C O0jS&8t0B*Sflm£f«£fc*6a> 
SfIJ!;&i$<h LT> E F M«^«attktc*^T»6+l 
fcC L vaS1f«^*iJfflLT^-56\ C<DC L Vjf/gtS 



[0 12 6] *^<hLT<DPLLlHlSS<D?|^^ 
*;£5£U: /-xVU^E- KBSlcti* PLLIelKfO 

<DV C 0©«»JSai[»*<WS«>«*'*&«iftttTHSi:ft* 
cfc^lcf&iJftPLs CLV+t- tf&Tli. CLV5IJS (EF 

HSS^fc^BgLT 1 &#t<75C L VU- #BlKXlc<t:U9l 
*i&MMWSKfii)IS©C L VMW^©3l«#5rtlBftJ:3 
\ctmt%ZtT\ BBROlBIMbfclBSCttfRrilBfc 
cfcatcLTL^o £/c. r7-f K=E- KB^Tlis CLV+f 

[0®©fBmfelK^] 

[Q9 1 ] *«Wfl0*«O«tti LT<0SS«I1«)««« 

[02] PLL/CLVIt-^ftSRODWrtflltwr^ 
P-y REIT'S So 

[0 3] C L V ? -y v h RT*Kj£0»©ttfiHH*jf»T 

^P'Vi70T'**o 

[114] C L V*JfflllC#3->7.T-/xP>' hP-^WSaS 
[15] C L V*JfflltC'(¥5v'7.5 1 /*P> hP-^©Saii 
•V— hT$5o 

[0 6] C L V*JfflHc#5->7.^^=l> hP-^<Daiii 

[H 7 ] H -: E- KB§(DC L VWJ1W(M^©3B»*S-*- 
[08] E F Mf|^7 U-A«jt«^-riH^0T« 

So 

[0 9] EFM7- K%fxtKWET'S%. 
[010] EFM7- K*^-rittW0T**So 
[01 1 ] EFM7- K£5vtlttRE0T-3s£<, 
[012] E FM7- K«^-rittB^0T'«So 
[013] H&Mt LTOTC L V^-*f*JWSB*0«l 
fiHM *5VT 7 P v * H T* S . 
[01 4] WJtLTO7< K* + y^-f-««6** 



ftUfl^F 1 1 -1 4 9 7 0 4 



1 r-fX^ , 2 Xk'VK^-*^ 3a fcN&U 
>X\ 3 b fVr^^, 3 c U-+f'y-<*-H\ 3 
d 3 ft^'vy H\ 4 z|4«f^ 5 

ZL/yhm 6 R F7>7°, 7 flPHOaisIHk 
8 «ij3Vhn-7, 9 RAM (l\»j-?T*^ 
U) . 10 D/AziVM— Jf, 1 1 T-fXliit) 

i 2 #emk i 3 K^-r 

M\ 14 ->X^L.n>hP-^. 15 J*flFSP. 2 0 
2fiHblE]Sg. 2 1 U^X*. 2 2 E FMf3 - KEl 
2 3 x^-UIE/x-O^-U-^SaSlHl^ 2 

5 ACLV+t- tfESS^ 2 5B PLLIhISSS^ 2 5 
PLL/CLV^- <KBS&, 2 6 IDW«ttllEl», 3 



0 ttJSIS, 3 1 7kfi56filS. 3 2 ttJIS. 3 3 
CLVilJS^VS. 3 4 XffWk 3 5A 
h-pT^iS/SESSs 3 5 C L V-Jf-y-y haS^ESS, 3 
6 fiDSS> 3 7 a-y-X hl£lS8> 3 8D/A=I> 

3 9 P L L-Si-y y hRl^HSS, 4 0 -$»- 
^7 hStll/yx*, 4 1 7 7 ypyPCO[HlS8s 4 
2 4 3 flDKtt. 44VCO, 4 5 FC 

Ot>V>5. 4 6 MSSv 4 7 48 «^ 

ESSg.. 4 9 D/AaV/i-^, 5 0 P C I IeIE&x 5 

1 6 0 *-7>->g|5, 6 1 -t:U?2, 6 2 
R'NiU-VT.** 6 3 **figbv , '7.*> 6 4-b-yh 

/'Jt-y hlk 6 5 *:ftltttt8&> 6 6 ft'JMjfttttti 
3$, 6 7 X>y 5?«aia»v 6 8 ORy-K SW 
1, SW2, SW3, SW4, SW5 X-fyT 



[02] 




C PICK >* p c , 



CP L L 
Eft*) 



50' 



P COBlfr 



4^^^JTL SW3 Tout X 
i ' S • T R N 



43 



41 
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